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. INTRODUCTION ; » 

- , ) • • . ^ 

Jhe' Purpose ^ ' \ > . ' ' ^ . . - ' 

Why .would the Pennsylvania School Improvement Program undertake a 
literature search in baslc*skills?» - - 

Designed to improve instruction in^asic skills in 'Pennsylvania's schools 
-by assisting the schools in identifying their needs and then selecting, in- 
stalling and implementing R & D outcomes to meet those needs, the program's 
effprts seem to be concentrated at the dissemination and implementation end 
of the tontinuiim from theory and> basic research to practice. This synthesis 
of the research, however, reflects a more fundamental implicit ^purpose of the 
program, whic5h "is more than to service schools by helping them identify their 

needs and then informing them about* available R&D dutpomes which might meet 

/ ^ I. 

those needs. TlyLs purpose is to develop and establi^ a more rational pro- 

^ " " ' diaion-making by educators. 'It 

is €10 1 eijough that the prpgrams or pfaS?ic|s Itmey may select. ar^'R & D but- 



that 



comes, pfesutnabiy with soii4^'theoifetfcal_i^^ It is desirable 

procedures be developed which help practitioners Xo make wi^e choices ^fot 

' . ' ^ ^ ' ' ' 1' . ' 

themselves based on ^s much relevant informitiah as possible which . they can 

, / ^ ' - ^ ~ ' \ / . ' 

* Assemble- or th,e R &-D* >agencies dan supply^ ' ^ - 

- I If research aiid development are to have maximal impaet- on practice,- the 
^ researcher .mUst' interact with schools and Information must flow freely between 
I; the researcjier and the schools at every stage of the iijstruc^tional process 
from 'identification of needs* to implementation of ^n appropriate program or 
practi'qe. R & D/educator interaction^ has. indeed taken place' through the nse 
of ' deveippmental dndP field test schools. ' liCWever, this is a highly speci;fic 



operative relationship and ;^nfbnnatit)n esd^ange- which can help 'to narrow th^ 



and l^mitej relationship based on one or more products or processes. The^ 
scope of the PSIP is' not limited to a single piece of- research or a single « 
product, or process. The* network links R&D ^gencifes with the schools thi?oagn 

\ * ' ; . 

the state and intermediate agencies. This makes possible a continuing co- . 

gap between theory and practice. One phajs^ 'of that information' exchange 

process is this synthesis of the* literature on basic skills research. So 

that the procedure can be improved on the basis of the initial experience, 

tjie process is described briefly, as yell as the results. , 
* C 

The Sources and Procfedures . * . 

^ Research, -by its very nature, is seldom definitive. There are always 
new studies, Aew perspectives on old studies, replications' aud failures to^ 
replicate. ~The vast- amount of research in the basic skills, and the con-, 
tradictory nature of much of it, makes a synthesis of this kind a precarious 
undertaking The experts in reading and math do not agree among themseI^res 
about methods-..' . . I 

This study began, typically, wiith\ a computer printout several inches 

■■ 'A- 

thick which proved to relatively unproductive =for the t^e expended on 
it'. Reports of the lejss w«ll"-kn6wn' research often could not readily be 

■ . ^ ■•• / ' . ' ■ k.'-/ ' ■" ■ ■• 

evaluated atid results were ambiguous. Majoi^ national research studies, syn- 
4:hes6s of research, and conferences 6f researchers^ of ten, sponsored by-US.OE"^ 
or NIE, were the >most- productive sources of reliable data and' conclusions ^ i 




which could provide practical guidance £or practitioners, ^ These included the 
First Grade Reading Iii5.£riU;tion Programs Report, 1967; , The Beginning- Teacher 
'Evaluation Study, 1976; .The Follow-Through Studies, 1970-73^ The learning 



Research and Development Center Reading Conferences, 1976; The Craft Stud*ies, 
1968; The NIB Conference on Basic Mathematics Skills , and Learning, 1975; The 



Texas leachel- Effectiveness Study, 1974, and 6thers^, 
- Informatidn wa^ collected and , organized under four constructs of ^the 



\6 . . ^ 



Cooley-Lohn^s Model of' classroom prbcesses (i.e., opportunity, motivators, 
' • ^ . »**••», 

structure and instructional events) slipplemented by the categorie's, st,udent ^ 
a^d^teacher characteristics, which_seejned particularly relevant to the FSIP. 
The const^truct, instructional events, in the Cooley-Lohnes M/del refers to 
interpersonal classi^oom interactions. As used for organization, of data for 
this ^tudy, the construct is expanded to in\:lude instructional strategies ' and 
instructional methods. Structure, in this study, includes the classroom • 
management jsyst^. . ^ . - 

The Cobley-Lohnes Model seemed an" appropriate vehicle .for collectiatv^ and 

organization of- Hkta because th^ categories of -the model are components of' ] 

. ^ , ^ ^ ■ 

classroom practices' which may b^ ^col3#ected through 'questionnaires and ob- 

'seirvation during the needs assessment phase of PSIP activities and which may 

also be identified in instructional materials through analysis ^in the pro- 

gram analysis and outcomes selection phases. Selection ^f this model for 

the organization of tile literature search, therefore, made possible con- 

sdsten^cy in the organization o'f information in all phases' of PSIP research. 



" THE RESEARCH IN BASIC SKILLS . ' * . - 

*** * ^ \ ^ . ' Opportuiiit^y 

The research on the* importance of opportunity to student achievement is 
impressive. John Carroll (1963) and Benjamin Bloom (1574) have written per- 
suasively about the 'effect of t^me on* student learning. Barak Rosetishine" 
{1916) rep'otts on an International Educational Association Science Study which 
shows support for- the imp'ortance of opportunity. Emphases on learning of 

content (oppordunity through cjontent cove^-ed) showed significant relation- - 

f ^ * • • • 

ship, with ^fetudent acfhievejnent^in ptudies by Armentb, 1975; Chsyig & Raths, 

1971; Rosenshine, 1968; . and. Shutes, 1969. ? ^ ' ^ ' • 

There is a marked tendency for less successful reading projects to.be 

associated with ai shorter schodl day (Bond & Dyks.tra, 1967,* p. 196X-and stu-, 

denCs. whose attenfiance is .regular achieve somewhat better than those whose n 

attendance is less regular (Bond ^Dy^stra, 1967, p. 54). Days of student 

^absence and days of teachej: absence are^usualTy negatively correlated with • 

achievement (Rosefishine, 1971). ; ' 

JIrt their study of Dfetroit fnetropolitarf area schools, Wiley and Harnischfege 

(1974). found that the average number of^ours of schooling provided in a par-, > 

ticular school, computed from average daily attendance, length of school day, 

and lepg'th of school year, was positively related to achievement in vei^bal^ 

ability, reading comprehension and mathematics. / 

' ^ - • ' ■ 'f ■ 

Decket F. Walker and Jon Schaffarzick (1974) reported that time spent on 

. \ * • ' ' ' . / ^ • ? 

content. or dimension (e.g., math or reading) is associated with growth in these 

areas. A survfey relating math achievement to time spent in learning vas' con- 

' 4 

ducted by the International Education Association (lEA) . It shoWed,'as did 



' several earlier, surveys, that opportunity to I6arn the subject ^ime actively 
engaged) has been important .(Phillips, 1976) • Cooley and Lelhhardt (1974) 
Jpund that class meanc- tended tb be higher if teachers allotted more time to 
matJiematics each day, ' y 

" The impottanf study of Stallings and Kaskowitz (1974) indicates that 
academic time spent on reading .and numbers yielST^oWth, while time spent" 
on other areas (arts, crafts, games, etc.) detracts from growth in reading 
and matir,(see Table 1). Additionally, there is no indirect enhancement ef-- 
feet on reading and math from these other activities; This study cdncludes 
that the stronger the adademic emphasis the stronger. the §cademic results 
(p, 35). ^ Time «pent on mathematics or reading- and time spent on acadeMc 
tests yielded positive; slgniiEicaiit , and consistent correlations of abou^t, 
.40 with. achievement* in Follow-Through classrooms. Rosenshine concluded 
that content covered, opportunity to learn and teacher emphasis on student 
^achievement are important variables in* achievement in math and reading .X3r97 6) 
' , Wil^y and HaVnischf eger ,' -^ntrolling for economic status, fpund that, in 

schools wt^e children receive 24% morfe schooling, they will increase their 
. average ga(^ in reading iJy 2/3 (1975). ^ ^ ^ 



•^In grade 2 compensatory reading •programs<,.-^ri^unt of time had "ja signifi- 
ict on ''the word knowledge subtest^ of the MAT. For high skill empfl 
at this grade level, amount of io>6:uctionfil time did not affect 



cant effect on ''the word knowledge subtest^ of the MAT. For high skill empfhasi 

^ ^ ' V. ' ' , . . . .1^:^...^ ... > 

programs 

comprehension but in programs with low §|^11 emphasis amount of 'instructional 

time hai» a distinct ^i^act. " 

-In sixth grade more instructional time benefited low SES children in 

bo word recpgnftion" and •comprehension. In contrast, increasing amounts of 
* (. * ■ . ' * • , 



•'time did not benefit middfe^sdcioeconomic groups and had inrcorisis'tent impact 
- .on high SES children at this grade level (Guthrie, in press)', * ^ 

^ The amount of time devoted to teading activities correlates ,55 with'X 
• .achievement in word recognition and ,55 with achievement in comprehension for 
first grade children, Harris and .SerWer- of the CRAFT Project report,' Reading 
' activities, in this study, included work in basal readers,, experience charts, 
sight word drill and phonics activities. Supportive activities such as writ- , 
ing, art, discussion and /dramatization did riot correlat^e significantly with 

achievement. ^^^^arently, instruction must be -targeted to reading related 

' ' ' V \ ' . ' 

activities if tfe-^isV to influence reading achievement" (Guthrie, in press), 

-tf'-r,. -Tlnte spent on wdi^lcbook exercises or on individually prescribed learning 

^.''^ttivities^as been^^^ound to be positively related to achievement for low^ 

\ • ' r 

socioeconomic classes , whereas time spent on oral responding is negatively 

i \ 

related. For »high socioeconomic classes, time spent on oral responding is 

: - ^ ' ' . ' ' 

most productive (Broph/ & Evertson, 1974), , ^ ^ ^ 

Project LONGSTEP's Final Report indicated that:' ' 

Students who exhibited unusually large •gains in reading 
achievement during two consecutive school years were exposed to 
much mdre language arts instruction a*s second graders thkn were 
students, with a notable lack of growth' (i,e,, 113 minutes per 
' day compared with 85 minutes)^, The consistent overachieve^s , ^ 
as thl^d graders, were exposed to about 20 minfites o£ in^truc-' ♦ 
tion per day less than during the previous school year, and yet' 
• they again demonstrated larger than expected gains in achieve-;/ \ 

jnent. These results suggest that increased exposure to Ian-/ 
guage ai;ts during the second grad^ may significantly improve, 
the charices of some .students to demonstrate substantial gain& / 
in reading achievement, ) even in latet grades, (Project 
^ ^ LONGSTEP, 1976), * . . . • ^ ^ 

There appeats to be little doubt that opportunity to learn *is an extremely 

important Sector 'ih student achievement in basic skills,' Opportunity is 



figured variously in the studies supporting this construct on the basis _o 
"^en^th of school day, year, regularity of attendance (days of student ab^-V 



serfce), days of teacher absence, time actively engaged in learning, contjr^*^ 
covered, and academic emphasis (time .on non-cogrritiv^e act^ivities detracts ^ 
from achievement in tfiese areas). Opportunity Is reported tp affect verbal . 
/ ability, word recognition; reading comprehension and mathem^ics achievement. 
The importance of opportunity apparently varies according to grade level, 
with strong effects in early ^ementary grades. It is , important to point out 

t,th^ co^nstructs us^ in this report are interdependent i Some of ^tlie re- 
search on opportunity points to differential effects for different kinds of 
instructional events (seat work and oral responding) dependiiig on the charac- 
teristics of the students. 

• • • " ♦ . 

Motivators , 

■ . .• . ■ . ' ■ ' ■ r ' 

Another construct of the Cooley-Lohnes Model (1976) is motivators^, 
both internal and external. Cooley and Lei^nhardt have explained the con-^ 
struct in this way: 



/ 

By internal motivation, we m€^ tl\ose sets of 3tudent. / 
^ behaviors' and attitudes that tend^ to support high' 
' rates of lea;:ning activity. - . * 

By external mativators,* We mean -tb6'se elements that 

can be built i^nto an educational environment to in- " . ' ^ 

crease the likelihood of an individual 'engaging in 

and sustaining learning activities. /1975). 

^ * I . / ■ , . . 

- Among the variables the Cooley-L-einhar^t publication sugp^ts 'for measur 

• >^ r . , 

ine this ''cons true t are curricular attractiveness , curaricular diversity' and 
interp4rsonal contacts^* .We have elected to orga^i^e under the construct the ^ 
research in bafeic skills which refers specifically to motivating elements of 



-progp^Bis or practices, or combinat;^^ of elemerits which, tEricen together. 



talce 
I man\ 



reate a motivating climat^, f ^ » ^ • • ^ 

One motivator that" might not be available 'for use in mkny schools is 
computer assisted instruction in beginning reading (CAI>, Fletcher (in press) 
reports that students obviously enjoy it, Kecommended 'for use in a supple- 
mental role, the Stanford Project reported an. increase in studfent achieve- 

ment. The program was also highly structur^ed as well as motivating,* with a 

. \ - * - ^ » • . ^ 

heavy deco^Jiiig jemphasis and ^mall step, carefully seauenced objectives. 

Even though the emphasis wa^ on. decoding, rather than cQmprehension, begin- , 

ning students scored significantly higher on, the paragral)lb meaning subtest 

of the Stanford Achievement Test- than a non-CAI control group.^ * - • , 

S'. J.' Samuel^^(in press) 'a Ascus^ant at ,^e LRDC Reading- Conference, 

reported on Weber's findings that strong leadership, high expectations for ^ 

students, positive reinforcement, an orderly, pleasant, chappy atmosphere, 

strong emphasis on reading, use of additional personnel, use of phonics, 

'individualization, and careful day-tp-day evaluation of pupil progress con-* 

ttibuted strongly to^ success 'of reading programs in his New York State study, 

AIL of these elements would-* qualify as motivators. Together they create a 

motivating climate. The reading empnasis and high expectatiohs for students 

can contribute to creating a school where reading is "the' thing to do." 

O6;54don (in presa) noted that. is ^ome schools this is th'e case, in. others,. a 

student would "not he caught dead reading." This, he said, is important. / 
■N. - • - • ■' > 

' S.'J. Samuels also found that girls ^ire signifi^Lcantly more attentive A 

in class and, ^Iso^read better. , He suggested that it may well^be th^ atten- ^ 

tiveness 'rather than a genetic factor that is ^related to the bfetteir peiffor- 

raai\ce (Samuels & Tunure, l974>'.-^ ^ . , " ^ 



Frank Smith, of the Ontario Institute for Studies in^* Education, reports 
that children are motivatM to learn to read when they learn- the function of 
reading, 'just as they learn to talk to '"express feelings, explore ideas, ask 
questions, ob*tain answers, manipulate others, assert themselve'b and establish 
aittl maintain specific interpersonal ^relations" (in press). The functional ap- 
proach'.to reading, he has found, is motivating because the student sees the ' . 
utility of leariiing to read, . , , . ' 

The Goodmans (in p.ress) al^o believe that it is' through relevant use o^ 



language. that clUldren Ig^rn it. The effective strategies for teaching r^ad 



ing, based on this motivational approach, Ihey report, include the following: ^ 

1. play sto,res> reading cans, supply ord.ers (I want) . ' . 

<i _ ' . ' * . « 

2. 'signs, direct-ions, rules (Do as I tell You). 

3. nbtes on message board; post of fices, ^games (Me and Yju.),- <^ 

, 4. books about selfV -family* pictures and captions, experte^c^s^ 
• - stories with characters^'xo identify with (Here I coine)," ' ^ 

' ' • ' ;^ ■ * 

5. .question box, instructions to ^i]|ake^ things, recipes , ^Tell 
my why) . . • . ' j ^ 

6/ story' telling, acting out stories read, copying down^ ^ 
\ . . J' ^ creative -dram^tics^, .r^ad. alpng. J?Dok3 and records (Let's. ' _ _\ , ' ^ 
preteitdX^, ' ' ' r ^ , 

7*. bulletin boards, notes to pupils, class newepapfer, 

weather board (Something to tell. You). . / ^ ^ 

This language experience recommendation seems to 'contradict spme of the re- 
sear^on structure- and on the negative correlation between ^ime spent on ; 
non-academic activities and achievement, Motivationally, however, this recom- 
mendation may be appropriate. > 

The Stallings and Kaskowitz study (19^74) ,;which was X)r^ that yielded re- 
suits seemingc to Conflict with this language experience fetance, found that 



puzzles, games, toys, arts and crafts and active play are negatively corre- 
lated with acMevfement . This would appear to Emphasize the stfrerigth of the 

opportunity construct and to suggest that choice of motivators, should be made • 

• \ ' ' • , \. \ t ' 

carefully in an^ attempt to select activities tha4: yield costive results. 

The language function activities suggested by the Goodmans are designed to** 
' provide practice in the "functional use of language, which is somewhat dif- 
•fefrent from clearly non-academic game-like motivators c The ne^tive correla- 
tion with achievement'! was not with game-like activities that bad been explicitly 

designed to ^teach. ^ 
. . ^ ' s 

Both the Soar (1973) and Stallings and Kaskowitz (1974) studies found, 

support, particularly in third grade, for children work-ing- -inf^^^g^-g^-oup-; — ^- 

with^the teacher providing intensive instruction through direct academic ques- 

tions' which maintained attention and motivations / ' * t 

Amount of reinforcement, also is related to level of inotivatibn. Too 

few -reinf oriC^s cause the students to stop paying attention, anA^reinf orce- 
. • ■ • ' . , ' \^ . ' . 

, V ment affects student performance and retention (Bertiner & Gage, 1976) • 

Motivation may be related- to student goals, as l^ell, Robert Davis has", 
pointed out that a cLearcut career identification' seems" to provide motiva- 
tion for mathematics^ven^ if the goal is the later changed (19743. 

To summarize, then, -motiv&tor^, .th*e re's^arch suggests, include the "fol- 
lowing: a school environment which provides strong leadership; high expecta- 
;,ttens.for students; positive reinforcement; an grjderl^^ pleasant, hajpy^, 
atmosphere; strong emphasis on Reading; use of additional ^.personnel; lis'fe^Q^ 
phonics;* individualizatiogl^trareful 'day-to-day evalua^tlSri o£^ pupil progtess; 
and ,a .climate which make^^ reading the accepted thing .for students tb d6.«^ 



Activities in re/ding W langus^ge arts should make students -aware of the 
function of -language and encourage them to use (practice) it, and future 
career goals can be motiivators .f or math achieveiri^nt . Also, large gYoup in- 
tensive instruction witt direct academic question^ is motivating, as is 
computer' assisted** instruction. Finally, studejit attention may be main- 
tained by provision of sufficient reinforcement, whiVh affects both per- j 

c ' i ' 1 * ' ' ^ \ ; **■ ' ' f 

f ormance- and„retentio^n. * ^ *• - j ^ . \ , ^ ^ > 



* Structure 



The structure construct deals' with organization and sequencing of in- 
struction, specificity o^ objectives, and match of student and curriculum./ 
For an approgriate match] the testing or other placement procedures ^(or 
self-placanent) are important elements o^^structure. Hatch of test ^itBins 
to obiectives is another variable to. consider under this constru<;t. 

The research results^ of some'pf t}ie major studies would delight the 

structure of the discipline reformers of - the sixties and the instructional 

designers who employ hierai^crhy construction procedures (Bruner, 196o\, 1966; 

Ausubel,. 1964; Elam,^ 1964;J Gagne, 1965; Resnick, 1972; Briggs, 1970; Gow, 

1973; 1977, in press). •Mainy .of the major research studies in basic skills ^ 

have found positive correlktions between the* degree of structure in the 

_ ' ' J, 

program of instruction and ac^lievement In reading and math. 

* / ' *x * * * 

In. their comprehensive* first grade reading instruction study. Bond and 

Dykstra reported *that aiftongj the five top rated projects (out of 27), -81% of 
the teachers were rated by fheir supervisors ^^^s having wei:l;^ganized cla^s 
rooms and highly structured ones, while only 22% were ^ so rated ainong the 
5 lowest. , . . 



11- 



A cost effectiveness study prepared f qg the Michigan Department of Educa- 
tion^^^976) cpmpared 50 unsucce^f ul compensatory education prqgrams .with 42 
unsuccessful ones. Here again, degree of program organization was^ found to. 
affj ct reading results, <See, also 'the attached summative table *(Table 1^ on 
the* Stallings and Kaskowitz study of Follow-Through Classrooms* which found 
that time structured by the teacher is positively correlated with achieve- 
ment). ' ^ ■ ' . ^ . ^ ^ - 

Of course these studies attend to gains- in basic skills achievement,- 
It may be that self-management skills are more higjily valued* in some schbols 

- -'^ ' ^ ■ . 

and teacher contro^ and structuring to improve^ basic skills achievement are * 
Jess, Valued, .^Sqb^ ;^>f^ tlje information^ from the self-scheduling system at the 
LRDC wduld supp$yr;t systema^tic training in self-scheduling ey^en in prrijnary 
grades. This program, however, is a very highly .pre-s Cruet ured one even 

, I - . ■ \ 

though the child, rather than the teacher, sched^les his/h^r o\m activities 

/ 

fr.om a* carefully? structured array. ' jr - • 

Among the common characteristics of successful compensatory? educatio^ 
programs identified in an Office of Education report Programs that work 
was clarity ^of obje^p.ves,, careful sequencing, flexibility* oJf grouping on.^^ 
the basisx:^of indjv^idual problems (frequently"* one-to-one) and a structured * 
program approach (1974) • 

That the experts assembled at national conferences dr^^eading and math 
recognized^ the critical importance of program organization, is apparent fr6m 
the nup^ier of ^articii>ants , who, attempted to o«^^ite optimal sequences, oi; 
who,^, debatfijd *over tljie most effective steps in the teaching of j>eginning reader 
ing, appropriate order'^^n/whieh to introduce mathematical c'once|>ts, 

(Resnick & 'Weaver , ingress; "NIE Conference. on Basic Mathematical-Skills and 
'LearnlngV 1975). *• - - ^ . ^ 

'• " ^ , - 12 16 - ' 



' ' ' , . * 

As we ppinted out previously the" constructs us^4 to brgariize this re- 
search are interdependent. This hecomes .especially clear wh^considering 
individualization of instruction, an Instructional metfiod which could be 
organized under "insjjructional events" ^in t^rms of the one-to-one* teacher- 
student interaction, but could bef considere4 "structure" because the indi- 

vitfualization process often uses a structured curri^lum model t9 operate 

\ - • 

;ef f ectively in.-a dlaisroonf; It could ;be designated "opportunity" because 
the child working- alone and independently could spend *m»re concentrated 
time. on "task. It could be a "motivator" since .individualized attention is ^ 

motivating. ,An interesting construct used to describe some o^f the over- 

' 

lapping characteristics, which apparently are^powerful taken separatel^^ or 
* together ^n 'describing instructional environments, is "intensity of^trpat- 
" ment" (Compensatqfy Programs Report,^ 1974). - - 

In;^truct>i,ohal Evfehts ' \ 



^ Cooley and Leihhardt describe , instructional events as the' "conteftt f re- 
quency, quality, and duration ^f instructional interactions" and specify that 
"it refers primarily to an interpersonal contact, either between a student 
and a teacher or ^ong students" (1975, p. 6). It is used here in a much 
broader sense to mean all instructional events including tho^e tasks spec- 
if ied in instructional materials fot -the student to ,pCTf orm, as well ^s 
teacher-pupil instruction. It includes research on instructional methods 



and instructional strategies. / \ " . • • 

Attention to individual student needs is one importa^it element affect- 
ing^the quality of." instructional events. Another element is encouragement 
of participation in class. * ^ 




' * Sixty five percent of teachers in the five high ranking- projects and ' 
only fifteen percent of teachers ii^' the five Iqj/ ranking projects in the USOE 
first grajie reading study exhibited awarenfess of and attention to individOal 
student r^eeds, while 1/3 of the low rated' teachers displayed total lack of 
bwareness of needs of pupils beihg taught. In addition, 70% of teachers in - 
the five high ^nd 23% of teachers in the five low projects encouraged class 
participation by pupils (Bond & Dykstra| 1967, ^, 196). " ^ 

How the teacher questions students has an effect on student achievement. 



f 

also. Convergent, drill or^sihgle^^answer questions cor reflated Signifi^cantly 
with achievement in a study by S tailings and Kaskowitz of Folio^Through " 
Classrooms (Table 1), while divergent, open-enSed questions correlated 

/ 

n€^atively (Rosens^iine, 1976, p^ 355). This^eems consistent "with the 
previous 'findings about time and structured ^^Single answer questions amount 



'tfc^practice or drill and could Be labeled "intensity of treatment.",, 

Fevfedbyk ahd correction ''are n|^ded by the student. ^He must kiiow if 
makes an .error and must be tqld why he made it and how he can correct it."^ 
(Carroll & Chall, 1*975). Provision of aca'Semic ^edb'^ correlates with 
achievement. The nature of 'the fe^dSack^Hif fers, howgWK for different 

^stMents.;, For low^^p^-oeconomic studen^ th^est feedback to a cdrrect 
answer is a new question: for an incorrect answer, it 'is the^cotrect answer. 
For hi^h Socioeconomic ^students, the best feedback f or Qotrett answer is,^ 



4: • 



process feedback, asking how it was found;' for-a |)artly cyirfect answer, 
th.e teachet should 'give the answer:, for a \irfQ^ answ«L she should criticize 
(Roseiishiney 19763. ' • • . ^\ • ' 

^on-ci,^rricuJ,/\^t^ractions are negatively related to^hievement in high 
socioeconomic classrooms including frequency of teacher questli&ns ab9ut self, 
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ocfe^ural rather than substantive contacts, student initiated contacts about -4 

personal conceHiSt^^-^^tive, but nonsignificant correlations for -these con- 

tacts were found fc*: low socioecftnKJralc statu's classrooms (Brophy & Evertson, 

19,74). This, of course, is consistent with the previously? -cited findings on / 

rion-academic activities and their negative correlation with achievement (se(^^^ 

Table 1)'. ' ^ " " ' . 

With all kinds of interactions between student and teacher the attitudinal 

characteristics 'of the interaction are important. Teachers oX high^achieving. 

classes accept, clarify and use student ideas significantly more; and\en~ 

courage significantly more student-initiated talk than teachers of low 

achieving classes (Amidon & Giammattecr^ i965)'r Irritation, tension, group 

conflict and aggression are producec^Minder autocratic leadership (Lewitt, 

Lippett, & White, 1939), and Cooley and Leinhardt -found a negative relation- 

ship between the percentage of .yiegative teacher contacts and. student achieve 

ment (1974). ^ P ^^j^- — 

• , * ' • > ^ ^ 

Individual attention from the teacher is needed by every student. Pbo- 

ject .LONGSTEP reports that the most important determinant of a pupil's ^achieve-^ 

* ' ^< ' * ' ' 

ment, found in /the study the ,impaetx>f -eduta€i^nai innovation on student* 

performance, was the amount^ of iridiyidual attention- given to the student- ^y 

the teacl^er (1976). * , „ , „^ . . . . 

Researchers in mathematics have f^otind;thai the frequency ^of the use^of 

' ' ' ; • / * f ? ■ . 

logic by the teacher was identified as-a significant variable in cjiildren'si 

' : i ' " ^"'^ * ' • 

J ■ * V '-- ' * ' - 

acqMsition of^logic, ancJ^pLt was polntjyL o.ut 1>y Giregory and Osborne (1975) 

that the ability to use It^gic in order ;to identify and ayoid mistaJces in 

reasoning is ^an important critical thinking skill* Iil similarr ved^n;"one of 

^ / . > ' ,v ' * ^ - ' ' ' f^' 

the final recommendations -of the 1975 Conference on Basic Mathemat;ical Skills 
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and LearningVas that students should bejtaught to inspect all results in 
giathematics , checking for .reasonableness in terms of tHe original problem. 

Further, if the student does not know what to do in a given situation, 
all the aritlimetic skill in the word is useless. "To khoW ^how , but not when, ^ 
^^K^dd is precisely equivalent to' knowing how to spell a word, but not knowiiig 
what it^ans" CBraunfeld, i976, p- 24), . 

The tjp^o^^tamity to use mathematics shduld be provided for students, 
both by giving them :^alr-world situations to wark with (Tyler ^ 19716)'^and by «■ 
'giving them a chance- to/think about applicatibns of math to problems, Pollak 
iWJOy p. 328) s^yjs , . the'Fteart applied mathematics is tb'e injunction, 
*Here^s a situation; think about iH." . ^ 

^: V -The Beginning Teacher Evaluation Study ^1976) shoVs'that -teachers djo 
make a significant contribution to chiltiren^si learning and that patterns \i ^ 

/ A ' ^ " . . . 

practices , ratjier than single\practicps or skills account for effectiveness^ 

iMaterial alone is ^Qt safficient^ they found, and no one way of organizing, 

: ox mixture of ways, is consis.tently effective in ^econd and 'fifth grade math 

^ahd readiiig. However, consistent* with the essence of all the other findings 

- |n this paper, patterns of classroom Organization which provide "more direct 

instruction to pupils by teachers improve learning, . 

' Fbr fifth grade reading the BTES found that sustained interactions with 
; ' ' ; , ^ ' ' ' ■ ' / 

•students « were effective: conduct^Lng discussi0ns, giving explanations, ques- . 

tibnirig and answering questions. It was concluded that the teacher *s task 

ts to stimulate a higher lev^l of thinking atout/ the reading material for- * 

Center comprehension; : . ^ 

[' . ' , f ' " ' . ' 

I . Ability grouping is not effective for Ic^w. achieving students, the 
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compensatory education studied reported (Brophy & Everts on, 1974). -It does 
not lead^ to desirable effects either in achievement or in aff ectivV-areas. ^ 

This, too, is' con's is tent with other findings on'the necessity of individual 

' ' ' * ' ' •**.*-, 

attention* It may weli be that grouping tends^to inhibit individual diagno- 



sis and treatment. . 



instructional events, the research indicates, 'should provide for' atten'- 

tion to individual student needs, convergentt^ questions, drill, academic, feed- ^ 

• ' ' * ' 1. ' * ' 

ick and correction,.' an accepting climate with positive contacts between- 

* * * ■ } 

pupilKand teacher,. The teacher is encouraged to use logic, ,to* encourage 

students to use logic in examining his or het own responses. and to provide 

real-world situations for the.jstudent to work,,with. 

The patterns of pra^ctices of the teacher are found^'^'to have a significant 

effect on qhildren^s learning, and implications of ^ the researcTi provi^ie a 

^ubsta^tia^ number of hints x>v sugge&tions about the appropriate thrust of 

those patterns of practices.* Some of £he implications ,an^ suggestions 

about practice are'^ummarized in the following sections on Strategies and ^ ^ 

Methods, and in thfe'ReCoiftnendations of the Expert^r* , " . 



i 



IMPLICATIONS FOR PRACTICE 



Strategies * .1 ^ :^ ' . 

/Some of the instructional strategies tl^at are expres-sed or ^inferred' in 



the research are summarized in this section. 
. « • 



1., Introduction of words at a more^ rapid- pace in beginning reading , 
tends to produce pupils witlf superioii^ord recognition abilities ^ th^end, ; 
of the firsf grade (Bond & Dykstra, .1967, pp. 210-212).* The significance of 



this gei;ierali2fation is that if students are having difficulty with ^orfl^ irec- 



ognition, the pace of introduction' of new words should be examined. 



2,^A-writing component is likely to be an effective addition to f irst ' ^ 
* grade reading (ITA, phonic linguistic and language experience orientations 
.encourage writing letters with good results) (Bond & Dykstra, 1967, fp. 210-*'. 
i?12). Indeed, 'addition of language experiences to any kind of reading program 
r makes "a difference (Bond & Dykstra, 1967, pp. 210-212).- , ^ / ' ' 
;a 3. Students learn most efficiently when a set/£br diversity is estab-? 

lished. ,That[ is^ when children are talfght not i;o expect 'le^ttera and sounds 
i • will always correspond in the same Vay (Levin & Watson, 1963; Levin, Bailm, & 

Bostwick, 1963). . Teaching nchildren^ to expect oneAto-one constant mapping oTx 



• letters to grounds is the least effective way to^^romote transfer in deco3ing 

(Gibson, 1975). • This seems to suggest a strategy of\ introducing irr^tilar' 
. words early in instruction. 

4. Same and different should be taught in kirider^rten (Caldwell '& 
Hull,^ 1969). \/ • I ^ 

& , - . •■ ■ ' ~ ^ \ ' 

letters is less effecti^y^ for 



5. Tracing or copying "'single letters is less effectiv^ for later rec-' 



1 



Ognition than^iving practice, without reproduction. In discriminat;Lng word 
pairs ^thiat differ on^Ly slightly (Williams, 1969). 
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6'. Redundancy is distracting, Flashcards wh^ ^ave both picture. and _ 
word 'produce significantly more errors than vords alone (Samuels,, in press)^ 

7. Word study skills must be emphasized and taught., systematically re- 
gardless of reading method (Bo'fll & DykstrS, 1967)., \ ^ . 

8. H^ch of the literature seems to support Batem^^i^s statement on decod- 
ing 4phasis. Intensive, syste^tic decoding emphasis results 'in better read- ' 
ing achievement than- do other kinds of • be^nning riding, strategies ^ (in pEfess^ . 

' 9. A- study of oral reading by children in gjjades 4-6 concludes that 
oral reading for -diaghosis {s both valuable .and necessary (Christensen, 19^68). 

10. Practice and /se of easy materials .are J.mportant, in developing flu- - 
'ency. Repeated reading of .the same passage and/or reading whil.e listening' . 
are helpful (Chomsky, in press)., . . . • . 

. 11. There appears to be^ concensus ^mong the mathematics researchers that 
cotfcrete-:materials are necessary for understanding of mathematics, at leasl^' at 
the elementary school level. Using Bruner's (^960) three levels: ^enactive,. 
iconict^symbolic, Shu>an, (1970) sayrthe child should manipulate iaterials - 
'directly, even thiough mental" image before manipulating" "symbols . ' ^ 
12. The fear of math in some .children can be overcome by encouraging the ^ 
(iW of invented .strategies, i.e., finger-counting, etc., with' which the child 
may W comfortable "(Ginsberg/ 1975) . Similarly, guessing- is discouraged .V 
some teachers, but Henkin (1975, p.. 'iS) points outsat "guessing is the - 
■ heart of iathei^atical activity, both pure and-applied.. We must find ways 
of making students good at it." ^ ^* . _ • 

Methods ' ' . ' , - 

' — r-*^ . - ^ ^ > . V \ 

TKe research indicates^ that differences in:method.alone dp 'not alter the 

f ; , ' . ■* < — ^ ' 

23r : ^- ' 
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reading growtti.lfei children. Of course each method of instruction , has its 

advocate > but the reseaVch seems to support the use of more than one method. 

Any combination of methods' was found to be better th^n any'one\[iethod''^^]tene 

XBond & Dykspra, 1967). Trabasso (in'press) pointed' out thatf a majority of , 
. ^ *^ ' . ' / 

the.LtlDC Reading Conference participants favored a cod^ emphasis for beginniYig 

. . .' ' .' - , ..... 

*• .reading. ' • & * 



t 



, ^ * The research doefe provide information of -use -to practitioners ^®n ^each- 

t ^ * * 

• ing method in s|>ite of lack of -consensus on a "best' method. ' This is s<mr^ 

marized in this section.* / ^ . , " ^ 

1. Tn the report on twenty-seven"projfects' supported by USQE^^^hd and 
Dykstra reported that, ITA (initiil" teaching alphab^^t/ method) produced some- 
what better readers across all levels of intelligence than did 'basal readers. 

2. Word recognition skills also are better in children who are taught 
with non-basaL reading materials, especially ITA, phonic-linguistic and basal 

' plus phonics (Bond & Dykstra, 1967). ' . * . 

3'. Paragraph meaning and spelling Vskills are superior in students 
taught by phonic-linguis.^^ methods compared to those -taught by basal meth- ^ 
,ods. However, rate and accuracy are not superior in students taught by 
, phonic-linguistics compared With those taught by basal series (Bond & • 
Dykstra, 1967). , ^ ^ \ ' ^ ' - - ^ 

* ^ ' ' '* . r"^^ 

4. Basal and phonics combinations were found to bej soiaewhat better than 

^{ ^ - ' ■ , . , ^ t ' 

basal alone across all levels of intelligence. A phonics-linguistic combina- 

tion was better than basal across all levels of intelligence, also C^ona & i 

Pykstra, 1967, pp. ' 164-168) . In shprt'^ , combinations^ of approaches often 

w6re foun3 to be superior to single approaches in the teaching- of reading, 

. . • ; |; , ■ ■ 
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but •method 'alone was ,not sufficient to alter reading growth, ^ 

; • . ^ ' • * . 

-/ s 

These findings seem to support the addition of instructional materials 

using phonic-linguistic of* language expedience methods to any totally basal 

* * ' . . ** 

program. Many o.f the generalizations listed undey other , components o^- this 

compilation .also support this conclusion, . ' ^ 

5. Chall (1967) claims that-methods which have a code emphasis,, teach- 

ing thfe sound value of letters, produce better overall reading achievement * 

by fourth grade than methods yith a meaning emphasis. The 'differences are 

greater for'' children of average or below- average aptitude and lower socio- 

\ ..' ■ - ■ . ■• - • '-^ V'" 

economic^ background, ' * . ; ^ ' ' * 

^ . • : - . , ,^ • 

; " Chall says ^the-' child will read faster, early in learning to read, when . 



meaning id emphasized,; but that advantage is losiPfr third grade, and by 
that gra^€~the code-emphasis learned has caught up 'and s/he has a better 
vocabulary and compr^ehensidn by grade two on silent reading tests, 

^.6, Prereading should/include listening games that tfeqiiire tdentifyiVig 
initial, medial and final phonemes in spoken words (Liberman* in pres 
Liberman has found a high and significant correlation between %phon^^|g^eg 
mentation and early reading abilit^j^ ^ . 

7, For math, Scandiira (-1964) reports that students taught math by a 
discovery method rather than an expository method are -befeter able to handle 
prob^lem tasks, « ' " ^ 

\ ' 8, Fehr, McMeen and Sobel (1956) reported that use of a calculator re- 
suited in increased Vchievem^nt scores in math, 

9. ^Harshman et al,, (1962) found that teacher m^ade math materials were 
as effective -as either expensive o^ inexpensive purchased materials, > ^ 



10. The use of manipulative materials St every grade level was supported 
•by most matliematics researchets and manipulatives are ^supported by more studies 
than use of pictorial or abstract procedures. Also-, it is tlot true that low. 
achievers have greater need' to use manipulatives. than high achieves (Carney, 

1973; Gregory & Osborne, 1975; Smith, 1974). ' 

' '• . . "* 
■ 11.' All three levels should' be taught in. Mathematics: computation, com- 
prehension and problem' solving, according to Begle (1976) , and he^reports ' thaJ:^ 



frequent testing is an advantage, v"" ^ ' " , ~ ' 



12.^ U^e of a variety of ma_terials in both second grade, and fji^h grade 
math was found by the ' Beginning teacher Eyaltiatioii Study (19-76)- to ^e fnef- 
fective.^ The implication of this'wag reported to be,", probafa'ly^ Jiecessitf 
for an orderly sequence of problems from sim^le' t^ c&mplex' to faailtate grasiJ- 
ing of concepts and operations.. It was suggesl^ed that the use of a variety o^ 
'materials may disrupt the orfe 'or "introduce extraneous fdea^, Again, we find 
this consistent with some- of the underlying assumptiqns of this' paper which 
were implied when-^he Cooley-Lohnes constructs were selected for organization", 
of the xesearch: ^ructur'^is important, on-task time is i^or-tant. Qn the 
Other hand, it has been found that ^hom^work seetns to contribute very little 
to achievement in mathematics * (Begle, 1975-). * • > 



RECOMMENDATIONS OF THE EXPERTS ^ " ' . 
The experts in reading and ^th have been willing to Supply practitioners 

AV ' ' ' ' ' ^ 'I ' ' > 

yir with a host of recommendations. Some of these which might be useful to *the 

PSIP are listed in this section. * , 

,. i, • , - . ' ■ ^ ' ■ ^ 

1, Chomsky (in press) recommends that children be allowed to write be- 

- fore they r^ad if they begin spontaneously to do -so, - Developmentally-, she 

' says, writing \s less abstract and^ easier to learn,. She has found that some , 

' ' ' l\ ' ' " ' ' 

^ ch^ildren invent their own spelling which.vis highly systematic aAd^. fairly uni- 

form f rom chil^ to child. They do not have any trouble, she^f inds,*»converting 
to traditional .spelling later on. • . . 

' TSom^ children, she s^ys, enjoy using .plastic ol wooden letters, rather ^ 

/ \\ ^ ' . ' ^ % ' • 

^1 'tkan attempting to^use, /their own h^andwriting. They still , use, tihe thought 

^ ^^^^ , * * * \ ^ , 

{Jroc^ses that go into writing and eventually rending, if they write their 

'I / . . J ' • * 

mes^ages| with these mahipulable letters. ; ' • 

• ■ " ■ i ^ • . ^ • - ' r * 

2* Clay (in press) recommends that since directional conventions are 
arbitrary, they should be taught and that children should be encouraged to ^ 

■ confirm or correct th^ir own responses by use of meaning, sentence structute, 
•and-ieitter^Metail. • • ^ , ' % 

3, McCullpugh (1968) recommends that the chi]j'd who knows from home aj 

school that reading is away of getti^ng meaning, thinking about 'fesuJta 

% * ' - ^ ^ , / > 
^ .ideas and using them, who has gpod auditory discrimination and a gdod^^eak-, , 

■ r' / * - ' . ^ ' ' - - 

[ ii^vocabulaTy may do well ,i^th a phonic emphasis in^^beginning Jead^ing . 

^ . ' Subject area teachers in upper levels should be encouraged ^ to ^help ^tu- 

j' dents build vocabulary and become ^word collectors. Liifaries shoTifk|^&htain 
multi-level materials. / ^ ' V * I 

- 23 . • . , ' 
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Teachers should record introduct^xons to books on tape to help children; 
"get intfo" them by listening while reading the introduction (McCullough, * , 

1968). . . , , ' r ' 

^ ^ " 4. School administrators must give interest and 'attention to the rcad- 

* \ - " 

A * ing program. Thi^ appears to make the "difference when similajr"' cqinmunities ' ^ 

and materials produce different results (Bond '& Dykstra, 1967;,rCarrQll &' 
Chaii, 1975). \ ..^ . . ^ ^ 

School administrators, may have to provide additional persdfinel and 
resources for children 5 to 8 because these ages require an" intensive period 
of assessment and preventive measures, di^nosis and correction of disabil-' 
, ities (Carroll & ChaU, 1975, 1). 30)^* , " • ' ' ' 

' 5. Hard to teach chil^drem may not do well with^ noise and 'distractions 

of open space environment' and may do better with homogeneous grouping 
(Rosner^ in press) . - * ' 

ft. Readi-ng programs should be examined in terms or: 
' a. The extent to which* t^e »basic^ concepts of phoneme^jgraphtoe 
* * talatit^nships" ^are made explicit (i.e., the' extent to which phonetic prin- 
. t • ^ciples are .introduced- ovfertlSr and precisely as, against being implied). 

b. The extent to which appropriate chunks - larger units of analysis r 

' strings of letters - ar^taught explicitly. ' ' ' ^ 

p' * ^ " • , \ ^ ^- 

c. The .extent to which drill and practice materials are made/avail- 

\ * aijle and iritere«ting (RosA'ei:, in press). ; J . , 

^ * ! 7; There should be Qoordlnation of reading with spelling, Composition, 
' - literature, listening, and Spr^king, and follow through of the reading /program 

' throughout tfis school yeaM with exterision into specialized content a?reas • 

1 \ . \.. . , ^ ..^ / ' ' 

~-(Carron &-ihall, 1975). . 

>...•■ . \. ■ . 
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8* • Phonics should appear dn children's books as well as in teacher^* s * 
mailu^ls. The sound prograiir shjould parallel sight from the beginning. Vow- 
els and consonants should be introduced in an order that produces' the largest 
''nunlber of words •* As much 'attentiop should be paid ,to phonics use as to teach- 
ing phonics. And, finally, ins^truction should demand continuous response^ of 
every child (McCullough^ 1968) J . , . ' ' 

9. Parents'should have ct^ildren ^{|£ch Sesame Street for prereading and 
Thfe Electric Company for ages 7 to 10. They have been validated extensively 
and show clear gains in goal athievemen? (Ball & Bogatz, 197b, 1973; Bogatz & 
Ball, 1971; Herriott & Lieberb, 1972). 

10. Tyler (1976) recommends that for children who have not had the op- ^ 
portunity to be read to, perhaps the objective of beginning reading should be 

■ ^ ' ' ^ ' ' 

to help him/her ttf enjoy hearing material ^hat is read to him/her. 

11. Parents (and teachers) probably are aware, biit if not, should be 
aware that decoding is a crucial skill. .;It is the most coniion source of 
problems for children who have^ difficulty, in beginning' reading and unless 
it is jpastered, acquisition of higher level is disrupted (Chall, 




1967). i ' ^ 

.12.' Never diacpuragea^ child's spontaneous^ attempts to, read ^honemes\ 
"The child must leath to hear the differen*ce between bet and get, *bat and 
bed, ham and hem, little 'and riddle"^Gibson, 1975). 

^ i3. Children should be'exposed to writing very young (Gibson, ' 1975) . 

jL. ' ~ ; ' 

"^^^14. ^Wbrds should be introduced at^as fast as pace as possible (Bond & 

Dykstra, 1967). ■ % - 

, , ~ * • \ . ,. . 

15. Reading rea4iness is both maturation and environmental factors, 



and reading to preschool childrep, talking with them and answerfng their* qUes- 
t ions- are important. On the other hand, in ^ome communities, parents need 
help ih distinguishing between intellectually stimulating and smothering 

(Durkin' 1968)'. y ' , ' , . - - ^ 

16. Parents should be straightened out .on traditional mistoncSeptions 
with no. research base, such as that preschool reading leads to boredom ©r 
■toiTjfusion when schpol instruction beglnsp^r that preschool reading' will 
harm a , child's vision. Helpful for teaching of 'preschoolers are TV,* labels 
on pictures, alphabet books and picture dictionaries and -help from other 

brothers and aisters. Such training "adds concrete meahing to the most ab- 

\ • • ' ^ ■ . 

stract letter-sound relationships stressed in school" (Durkin, 1968).* ^ - 

1?! If ^ari eighth grade student has trouble computing,, give .him of her . _ 

a calculator, suggests the Conference Board bf Mathematical Sciences (1975). 

^ d 

The^report deplored the amount of time spent developing a facility in.funda- 
mental arithmetic opei;:ations. 

* 18. A suggestion^r teacher*s assefssment of student reading level is 
provided by Calfee and Drum; ' i ^ ' , 

To determine student 's^ level, grades 1-8, cho'Dse a few 
lists of words arranged by difficulty level and ask the stu- 
dent which lists he can read. If his assessment agrees with 
his later performance, he knows .realistically what he can do.. 
If he is two or three levels below, ,he at least ha^ a good 
self concept, and^if he'can read all the lists, give him a 
harder one. The sam^Ngrocedure can be used for meanings and 
paragraph comprehension (Calfee & Drum, 1967, p. 28). ' ' 

19. In addition to all these recommendations,, the ^teacher should conduct 

a well-organized, systematic reading program, encourage class participation b 

all pupils and be^aware of and adjust to individual needs of pupils wifhi^^ig 

classes (Bond & Dykstra, 1967). " /M^ 
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STUDENT AND TEACHER CHARACTERISTICS 
Student Characteristics 

Perceptual. Skills : ' * ' ^ * 

/Albert J. Harris, has pointed out s^ome of. the perceptual difficulties 
children may have with .beginning reading'. Simply^ read them suggests in- 
structional possibilities and the necessity of remihditig teachers that they _ 
may be the cause of reading problems. The list includes comparing -p'arts- ^ 
within wholes (^sual and auditory), "^istlhguishing figure from background, 
filling in missing parts, grasping sequential arrangement, directional dif- 
ficulty (reversals- in reading and writing), integrating parts into a ^^ogniz-* 
'able whole (blending) and establishing associations between sensory modalities 
(sound -of letter and appearance) (1961), * 

The research of^jGeorge W. McConkie shows that limiting the percejitual 

• ' r 

span of skilled readers which essentially turns them into word-by-word 
readers; siows them down but does not reduce their ,comprehension. This 
givfes no support to the notion that narrow perceptual span is a cause of 
poor comprehension by poor readers (1976). 

r^^ner points out that visual analysis skills tend to relate to arith- 

* • ' » 

metic and to reading and listening comprehension. Auditdry skills tend to 

" - ^ / . , - ^ ' • . , 

relate to primary grade aspects of reading (decoding) (Rosner, 1973). 

Rosner also reminds us that one cannot ^eacpect compensatory education* 

children to induce phondtic values^ from appropriate examples (Rosner, in . 

press). . - ^. ' 

Prerequisites ; . . , 

. Awareness that spoken words can be analyzed into their component sounds 
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is a critical "prerequisite to reading (Mattingly, 1972), 

Knowledge, of letter names prior to initial instruction accounts for 25%- - 
,30% of the variation in reading- ability at end^of the first year (Bond & 
•Dykstra, 1967, p. 206).* * KindergaFten- children tested in 1970 onability to' 
name each of the 26 upper-case English letters took the .cooperative Primary 
Reading Test (ETS, 1970), tx^o years l^£er at the end of first grade . (144 of 
the original 276).-^ Tfhe correlation, between alphabet knpwledge ^d reading 
achievement wa^'iSO (Calfee & Drum, in press). 

This suggests kindergarten ins true tipn in the alphabet and possible com- 
munications to parents, to inform them of the relationship between the knowl- 
edge" oMetter names and reading achievement. Of course the relationship 
may not be causal, but because of the deartSi of information (enroll & 
Chall, 1975) , it seems wise to act as. though it is, and attempt to find out 
If it is. That kind of in-school research may be the most productive, and 
. I I beli-eve we have to^ assume it i^ill- be, and use all the clues the literature 
^suggests to us. ^ 

• ■ - 4 

A^e^and Sex ; ' \ ' \^ * 

A student* 8 .age in beginning reading, is only felightlySrelated to achieve- 
ment, but teachers should not expect boys to achieve at thd same levels as 
girls, who have greater readiness at first grade entrance and are ahead at 
-^f^^he end of the first grade (Bond & Dykstra, 19.67, pp. 147 and 210-212).- 

^ Samuels and. Turnutle (1974) have pointed out that girls are significantly, 
more attentive in class than boys and also read' better. -The attentivenes^, 
rather than any genetic fact c^r^^Jiowever, may be the cause. 

Bateman (in press) suggests a strat^y for teaching learning disalJled 



'28 



""^Si^f "selective attenfi^Lon in reading. Exaggerate differences between 
> ^Jtimuli to be discriminated, ^making c?:iticaX patterns^ more obvious, DISTAR, 
for example, .uses different tjrpe style^^|^letters b and d for this pur- 

Biiiixgual and Dialect Readers : • 

Children o^ foreign language background, children with^ .hearing loss and . 
' children who 4p not hear the.' di'f f efences among some English consonant* and' 
* vowels may have trouble witti phoni&s (McCullough; 1968) In addition, poor 
auditory (discrimination iaf frequent among disadvantaged children' and th.ey 
find phonics difficult, tdo. (Deutsch, 1964). 

llhe role of black diaVLct in the.dif f iculty black children have in read- 
Dc can Wfet be understoodVby observing teaqjier student interaction, . It> ^ , 
'may\e the' teacher does nofl recognize black dialect, but also tries to get 
the chilcknot only to recognize a word, but pronounce it in standard English. 
Also, a teacW may use indirect means of telling a child s/he is .wrong^^ which 
coming trom a different culture, he 'does not Understand, i.e. , ^"Pardon meV* - 
"Get your.vfingfer out\)f yo^^^ mouth," "Sta^t again" (Simons,, in press). 

Natalico (in press)\uggests teaching reading English to the bilingual 
child but allowing use of native language with cTther children and teacher 
' in the first year, teacher ,intek;action with student only in second, language 

' ' , ' r ^ 

'but translating que^Stions and comments, and responding to them only in the 

target language. Research results in Canada indicate the direct approach to 

♦ * "J . * ^ ■ > 

learning a second language was successful. In Spanish use of Spai^glish with 
., ^ ' ' J ' ' 

three origins and different dialects must be recognized- by the teacher as a 

coBjplication. / , - ^ » 
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Danks anT^ars (in press) points out that a teacher must r^lize wh^^ a 
child w^o translates what s/he is reading into his/her own dialect, the child 
is reading correctly. Undue pressure should not be imp9sed by constantly cor- 
recting oral productions. This also confuses th^child, ' s 

Hemisphere Dominance : ^ 

The teacher should be made aware of • some of the problems of children '* - ^ 
with incomplete' lateralization' or mixed or reversed hemisphere dominance, A 
conflict between hemisphere'^dominance and the direction of letters can lead 
to the reversal of letters or even words. Children with right b^ain damage 
tend to begin to read or write in the middle of the page. I;n reading, the 
gaze^^ill fail to return to the beginning of the next linfe and may omit 
sever\il lines* In writing, the material begfns in the center' of the page and 

\ "'Ms. • _ ' 

slopes towards the" right.- One off 'the majpr problems of dyslexia is the in- 
ability tb read letters and wordi in the correct order (Mackyorth, in press). ^ 

Expectations ; / • # ■ * 

The expect^ations for student, achievement probably are too low. Pupils 



are better equi^ed than they vised to 'Be' when they enter first igirade. Pro-, 

frems which introduce words at la more rapid pace tend to produce pupils with 
\ ' 

superior word recognition abiljlties at the end of first grade (Bond & Dykstra, 



1967, pp. 210-212). 



\ 



7, .-^^ Other Student Differeripes: 



language experienibe approach, which begins with tl^e child/s own Ian*-* 

k ;\ ' , - ' ' 

guag^, which he dictate^-\ sees written by the teacher and later writes and 
reads is high in motivation and meaningf ulness. It is good for the child . 
who is« f lu'fent 'i^/Bnglitsh, wnjp enunciates well- and has good hand-eye 
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co^rdihatiop. The child who has^a behavior proble^ which includes a need 
to 'be the center of attention, may .do well with this method (McCuliough, * 

In'press). ' * . . * ' 

For those whq have failed in -reading and^^ therefore, f i|id letters and 
Vprds aversive, systematic extrinsic reinforcement m^y be.-nece5^fla ry (Bateman ,. 
in press). * , . ; 

The five tasks (or subskills) on which the learner's selected attention 
mtist be focused in de^Loding are: 



nt^t be 
I 1. 



letter differentiation. ^ ^ ^ 

2. association of letter and sounjd. 

3. blending sounds. 
^ A. Identification of a ^ound within a word. 
I 5. sound matching within words (Bateman, in press). 

When lack of interest in learning is the cause of lack of -succ'ess, be- 

cause friends and family do not think learning is important,, the teacher 

^ ' , ' • ' \ 

should go out' of his way to find out more 'about the pupils and use examples 

• r . • - 

' of interest *to them,.jiand should show his'own respect for the subject matter 

\willoughby, 1970). . ^ 

, ^ P^X^ ^4 ^S^5S {[in press) 'suggest N^h^t if a childUoes not seem' to^uii-^ J 
derstand what s/he is. reading, s/he might not have understobd aurally either* 
The ch^.ld may have a general language or conceptual deficit rather than k 

, deficiency in reading-spec:^,flc comprehension skills. 

' - ■ ■ ^ ■ 

I Wallach and Wallach "(197e() agree wd,th Chall (1967 J that if ' a child has ' 

trouble decoding and loses meaning, more decoding is needed, not less. Dis- 

^> 

advantaged children not only need more decoding, byt they are- lacking in , 

. ^ .4. ' - ' ' ' . • 

' skills of*'" recognition and manipulation of basic speech sounds. JThis is not 

lack of auditory discrimination ability, they found, but lack^of skill 
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development. These "^cMldren need a systematic sequence of .instruction ih 
*pho|ieme recognition skills. Tutoring sessions wj^th* low readiijiess children 

In *inner-city schools for 1/Z hour every school day for 2-1/2 |man,ths re- 

<i ^ " ' . . ! 

suited in 99% mastering the sound of every letter in the alph^be^. 

In mathematl'cs, -Herriot (1967) found that slow learning students 'achie\? 

as well in SMSG math as average students when allowed substantially more 



time (two years for one). 

Teacher Characteristics . 

. ■ . • ^ ' : • 

Experience and Training ; 

0^ 27 USOE sponsored first grade r-eading projects, the five highest and 
five lowest, achieving projects were compared. Of the top five,' 7^.6% of the 

' ■ U 

teachers were rated by ^their supervisors as overall competent. Of the b^t- 

f ' ' * • * 

tom five projects, only 24% of the teachers we^e rated as having 'oV^rall 
competence. At the other extreme, 38% of the teachers in the 5 lowest pro-' 
jeccs were given low competence ratings while only. 7% were so rafed in the 
high ^ahking projects (Bond & Dykstra, 1967, p. 196). ' , 

^ -^e amount of support the teacher receives for c^rrj^ng out^*a# innova- 
tion makes ^ difference. Inservice training very important to success 
of instruction. Th*e number of days of inservice training has teen 'found to 
be positively related to program ef f ec,tiveness ^Sweeney & Bl'aschKe, 197'5). 
Supporting this is a similar f ifidingifcy^argo anVothers (19^72) that teacljer 
training in- program methods was one of thfe components that characterized 
successful Tl!t^e 1 programs* ' - ^. * ' ' 

An indication of the value of both experience and training is the fact 
that amount of ' experience, was somewhat related to"* pu|f±i. achievement in* the 
f irpt grade reading study. A greater amount of teacher training ;and more 
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advanced certification were foiind amon^ high rfiitiked projects. Indeed, cor- >^ 
gelation of level of certification to achiej/dment (teachers havin^^^^re than 
standard certification) was significant at )the ,01 level (Bond & Dykstra; 
1967, p> 196'). ' ' . ^ 

Evidence is* overwhelming that most teachers are • not ^adequately prepared 

i - ' * ■ 

.to t e^ ^ reading ar^ ^f ew elementary teachers have ha^ any separate course in 



/ 

/ 



teaching of "^'^acJing* {Austin, 1968; ^larroll & Chall, 1971; Harsh, 1971). Par- 
ticularly, teachers-in^training and teacher educators report insufficient ^ 
preparation of teachers in diagnosis 'of pupils* reading problems and use of 
individualized or special techniques for ^remediation of reading difficulty 
(Rystrom, 1970; Shuy, 1976).' - ^ 

That teachers toay not be any^ better prepared in math may^be inferred 
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from the report by Davis (197^1 whose reliable data indicates that about 25 
percent of undergraduates entjering elementary education are unab;JI^ to answer 
correctly many of the standardized tests of elementary school arithmetic. • 
They cannot correctly answer problems in ^ong division, decimals .and percent. 
At graduatian the same percenjbjage pf students still show the same 'weakness ia 
arithmetic. ^^Ji^- *' ^ ^ 

Traits and Style ; , ^ ' 

Rosiier has suggested teacher traits and behaviors 'that should be culti- 
vated for accommodating to each student's unique characteristics in teaching 
reading ^(Rosner, in -press): ' ' < 

The extent to which the teacher is -aware of the relevant dlmeh- 
sions of teaching reading • the basic concepts - the principles that under- 
lie the various reading programs. (PSIP selection, installation) procedures 
9hould assist this understanding)..^ f / ' - . - 
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2. ^ The extent to which the teacher is willing to be pedantic (not ^ 
discovery), precise and repe,titive. * " 

3. The extent to Which the teacher can perform in a structured, rel- 
atively non-dynamic enviroffiSent. ^ard to teach children seem to requ:j^e a 
s.tructured sretting. " . > ^ > 

4. The extent to which the tocher can cope with a slowly-rising, small 
increment learning curve for hard t6 /teach children. , ^ - ^ 

Further recommen<^ations f ronv^Catroll and Chall (1975) are for better 
teachet training overall and the following teacher attitudes and behavior: 

1. The teacher must be flexible in use of teaching methods ^ 

and materials, , . ' \ 

2. The teachei:- must be convinced all children can learn to read^ • 

3. The -teacher must give attention to individual children and 
recognize children who need special help. , 

4. ** The •^teacher should avoid ov^r-anxiety which can be ^communicated 

to the child.. ^ ^ / . 

That the J:eacher*s teaching 'style is important was clearly shown by the 
Beginning/riacher Evaluation Study (1^75) which indicated that in' second and 
fifth g^rade classrooms in r'eading and math, clear differences could identi- 
fied between more and less effective behavior. More effective teaching be-- 
havior was associated with a consistency of the message conveyed by tlTe 
teacher: attending; monitoring learning, pacing^ and structuring; accepting; 

acting optimistic; projecting a warm, positive, congeniali cooperative at- 

> , ^ 

titude;. keeping students working, playing wijtlv purpose, and responsible for 
their, own behavior and WQrk. ' ' , , ' . 



CONCLUSION 




Important to the Pennsylvania School Improvemenf. Program are several 

> 

related research findings. Project LONGSTEF found that the impact of educa- 

% • ' ^ 

tional practices is inversely related to grade level (1976), It found, also^ 

% — ^ \ ' t * 

that increasing the amount of class time per day,, especially in the first 

and second grade, may be a worthwhile strategy for improving student perfor- 
mance in language arts. WilloSlghby (1970) reported that the higher the grade 
leyel the less seems to be the effect associated with the textbook in math. 
These result*^ seem to point to the greater impact on achievement that can 
be" attained by concentrating change efforts in t^e early grades. 

Ger^ldine Joncich Clifford (1973) has urged researchers and teacher- 
educators to recognize that rese^ch provides a' kind o£ legitimation, ex- 
plaining what is education. "The weakest section of research reports,", she 
sayK "^'s the practical implications section. Implications must|H)e at 



the pr^c 

leastAas elaborated , as, the research design. Better still would be the re- 
quirement that the* implications be ^tested. 

- There is some value in the explaining and this paper has synthesized 
the research in basic skills ^hat seema to have some significance in rej.ar 
tion to the work of the Pennsylvania School Improvement program.'" lb will 

e 

not be unfamiliar to teacher-educators, but it will confirm many of their . 
perceptions and may offfer a few surprises.^ No attempt/Will be^'made to sum- 
marize the myriad research results reported here.^ Each section provides 
its own focus. Research which has powerful Implications for practice ha^ 
been, selected 'and the implications of the research have, been carefully 
highlighted. Perhaps the PSIP wiir^aVe an opportunity to test some of these 



implications in the process of conducting their 'knowledge-utili/ation/dis- .* 
seaiix^tion study. v < '* . 

Guthrde (1976) , discussing the powerful effect of on-task time on read- 
ing achievement, suggests, tjj^t instructional time is, probably an approxima- 
tion of the intensity of teaching or instruction, a This concept is consistent 
with the research compiled on instructional events and structure , as well. 
The tightness of structure and sequencing, the organization of the classroom 
and the cognitive nature of the interaction seem tp be the significant factors 
in student^achievefiient in basic skills-. The research seems to endorse the,^ ^ 
significance of the constructs used to organize it. 

•At^tKe end of^the Della-Piana, Endo'^teport on Reading Research (1973) 
Vjiich reports on the work 6f many , of the researchers who were participants 
in the LRDC Reading Conference, and who were reported in this paper as well, * 
the redommendation was-made that practitioTOrs should' develop expertis^e to 
identify and evaluate products. -They sliould select the best for th^ir / 
••outcome-population-time-cost complex." the ftiport also recommended that 

;they should develop the expertise in. their staff to ^"'make riiaximum use of , „ 

f > ' 

the tethnologies for installing, monitoring and adapting those best pro- • 

ducts. ; 

That is precise'ly what the PSIP is. planning^ to help the practitioners to 
This synthesis of the* research is one step in the process.. • 



* * * * 



Addendum: 




Although different participants at the Euclid ConferenQe on H^hematdcs 



suggested somewhat iaifferent necessary content there w^s enough consensus tp 



re'pbrt on goals (with a recommendation that they be open to broader "input) • 
They are in Appendix IV ^ * ^ . . ^ 

Also appended are three tables which might be. used- in program analysis 
/or sjf lection. One .is taxonomy, of reading comprehension (Appendix 1) ; one 
.lisfs bases for evaluation of readers ^ and i;elated materials (Appendix II); and 
the third analyzes 13 reading programs in terms of selected variables..^ 
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TAELE 1 




SUUMART or KitAUhTB OllTAINKD BY StAWHOS AND .Ka5^K0\ViT» 



Time spoilt 



Groiipinp:s 

Child ^ 
qucslioniiig 



Adirlt 

que^jtioning 



Child responses 



Adult feedback 



Child self., 
instruction 



Convention 



@bild l^chavior 



PoAiiWfi CorreUilo&a 



NrcjUvo Correlations 
with Acliicvctnrnt 



Textbooks and academic workbooks' 



Number and reading actiTitiea 



Time apcnt in mathrmaticR, rcad- 
, in^j and academic verbal hiter- 
actions 

Oroupinr«« of eight orWre pupib 
with a teacher (grade tlirec) 



Adult commands requests, or 
-direct questions that had an 
acodomic focus 



Qhild academic responses 

Child extended acadefnic responses 



All t>^es of adult. feedback that 
^ had an academic focus^(i.e., 
arknowlcdgmeiit, praise, positive 
correctivjf feedback, negative 
corrective feedback) 

Child self-instruction in 
^academic areas 



Chisel Jtosk persistence 



Puzzles, games, 
toys, variety of 
dirrcreiit ma- 
terials * 

Arts, crafts, 
'Stories, active ' 
^ play 



OhiUlron work- 
ni{; alone 

Child open-ended 

questions 
Child nonaca- 

deniic comment^ 

Adult nonaca* 
demi<* com- ^ 
^ mnnils, reque-*ta^ 

or direct 
' que>iioii8 ^ 

Cliild nonaca- 
d(»lnir responses 

Child responses to 
open-ended 
que-^tions 

AduJ^Jeedback . 
concerning other 
to^ks (e.g., play, 
music, rcgard- 
Icas of type) 

Child solf<inr 
slruclior^jn tion- 
aciulemic areas ^ 

Child general 
comments tb - 
adults or among 
children 

Child movcmeiit , 
Child conptT.itjon 
with another 
chilli i * 
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TABLE. 1 



A SuuuART or Elkmknts rN Dmecx iMflTRucnoN 



ElemenU 


0. » 

PotUWe CorreUtM 


• , w » 

'Negative Corrfilhtw « 


Time and 

1 

4 


. Tirftc structured by the teacl^r 

. - ■ - 1 « 
> 1. 


Time ^pcnt ou > 
artv, crafts, '/ 
/ dramatic play, ' 
uetive phiy, 
storicif . ' \ 




Time sjKint on'nuhnber and read- 
ing activities iisitijp; textbooks and 
j acndemic workbook?, or In verbal 
ihieruutloius on reading; and math- 
eniatics 
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Ganieiike 
^ activities 

Nnmtiot' <if In- ^ - 

l^*M'>t CCJllj'l.i 

Laruo nnmiKT of , * 
dilTorent, eon- 

•curreni n<:tivitieH " . 


• 


Tune spent in 4;atwurk svitli 
academicworkbuoks through 

wliirh thp ntin(}<: nrncnnrfpH 

,at thoir own pace 


Ilonn^ j>f nti- ^ 
.structnre<l Ume 

I'Vr'inojit siitiiiili- ^ 
/ut*oh . * ^ 


Work Qrdiypings 


Students worked in grou^ * 
^supervised by the tnacJier ^ 


I'Vrc \\'ork Krt)ups - 

( !1iUdi(Mi wnil»ing 

independent Ly 

'Wit)iout suptjr* 

vi sion (»t 1« .HiJjer 

i> • • 


ToacJicr* Direc- 
tions and , ,^ 
;Que3tions 


Teacher dirlrc^ activitic^^ ^ 
' without f^ivi;ig. pupils choice ' 
• of ^activities or'reasons for ' , 
the .selection of activities 

»• 


'participates in . ' 
pupir.s actlsdUcs 

Teacher orf^a.iiz&s , . 
' learning around ^ , * 
nupiTsuWh prob- 
lem • - . ' ' 


• 


Learning is organized around' 
questions posed bj'^the toanhor 

Tuauiior ajik^ narrow qntistiun 

• 'J 

■ » • . " 


Teacher a p- ' ' 

proaclu^ Mi))jeut - 
* nUittor in an in- 

direct, i^iforirial ^_// ' - 
* wayN, ^ ' *.« ^ 

'iVaehei'tin- - 
eoiirages ))npil to 
express hmiself 
freely 




T(*nclH»r ixsk}^ direct (inrstion.^ 
♦ th}il. h;ivr 'nily a sin/;!*'' :ni»<wi'r 


'J'i«ai'hri itiif 

M]ihhliiMi:trfir . , * | 
' alUmiauye an- , J 
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(contltiued). 



A SlJMMAET OF EleMENTO IN DiRBCT InSTRUCTI 



Student Re- 
sponaes 



Adult Feedback 



Acjiilt iHMiihi.-uM):,, i. i|tif".Ks, i»r 
iu\ aeiideniic focus 



Students give a high percent- 
ag^e of correct answers both 
m verbal interaction and in 
workbooks i 

Students are encourtxged to 
attempt to uimwcr questions 
(rather thjui saying "I don't 
know") 



Teacher immediately reinforces 
pjipil-fts to wght or wrong 



Adult feedback bad aii academic 
focus 

Teacher asks new question after 
correct answer 

Teacher gives answer after in- 
correct answer 



ON 



Ni^'rtilvc < orrclato 



mjlivitics 



Put)»l hasiieedom 
. ^ ^iect ^ 
activities ^ 

Teacher commahds^ 

2nd requests, 
^ onacademic 

Treacher open- 
* ended questions, 
Jionacademic* 

Child open-ended 
Iqu&jtions and t 
j/nbnacudcmic 
(commtinds ' 1 

Adult nonaca- I ^ 
dcmic commands 
or ijequests, or' f 
open-ended / 
questions 

Child nbnaca- , 
dcinic rcspou 

*Child general , 
comments to, 
adults or nm^ng 
children . | 

Adult 'feedback 
on nonacadcmic 
activitle*.(e.^., 
play, music) ' 
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THE BAmrr taxonomy * . * 

OOCNmyE AND AFFECTUXs OlMENMpNS 
' UtAOIKG COMPKeiiCNSION ' 

Literal Comprehension. Litml troiuprchcnsion focuses on ideas anl 
mfonmtion whieh are txpticitly stated in the selection. Purposes for 
reading and teacher's questicjns designed to elicit responses at this * 
kvcl may range from siipple to complex. A simple task\in literal 
coiTiprchension may be the recognition* or recall of a single fact or^ 
tflcident. A more complex task might be the recognition or r^ll 
of a sencs of- facts or the scquencini? of iiJcidcnts in a readiiig. 
Kicaion. Purposes and questions^ at this level may have tlic follovv. ^ 
ing characteristics. ' 

Ui Recosnition requires thipudcnt to locate or identify ideas or 

• ifif^rnwtion explicitly stated 'in the rciding selection itself or 

• in cxcrdscs which usc thcVxplicit ideas and information pre- 
Kntcd m the reading selection. Recognition tasks are: 

Mt Recognition of Details. The student is required to locate 
^ . or identify facu such as the names^of characters, the time * 
^ of the story, or the place of the story, 
t.u Recognitidn of Main Ideas. The student is asked to locate 

or identify an explicit statement in or from a selection 

which is a main idea of a paragraph or a larger fionion 

of the selection. . / " 

MJ Recognition of a Sequelae. The student is required to 

locate or identify the order of incidents or actions ex- 

phcitly stated in the selectioii/ 

I.r4 liecoznitton of Comparison. The student is reqvj^estcd to 
locate- or identify likenesses and differcnccl^in characters, 
times, and placcsnhat* are explicitly stated in tlie selection. 
. 1.15 Recognition of Cause mid Effect Relationships. The stu- 
dent in this instance may be required to lo<;ate or identify 
^ "the explicitly stltcd reasons 'for cenain happenings or ac- 
tions in the selection. 
I.t6 Recqjsnition of Character Traits. student is required 
to identify or locate "explicit state^enti about a character 
which helps to-point up the t>'pCj of person he is. 
1^ Recall requires tiic student to produce from memory ideas ^nd 
information explicitly stated in the^*- reading selection. lUcall 
tasks are: ^ ^ ' ' ^ 

Ml Recall of Details. The student is asked 'to produce from | 
memory facts such as the names of charactex^ the timc^ 
6f the story, or the place of the story. • %f 

t.22 Recall of Main Ideas, '^'he student is required to state a * 
. - , , paragraph ^r /Torgia- portion of the.selec-/ 

' ^ tion from'meijiory, when the nuin idea* is explicitly stated 
, in the selection.^^ — ' 

I.2J Recall of a Sequence. iTIie student is asked to provide 
from memory the order of incidents or actons explicijdy ' 
* stated in the selection. 
1.14 Recall of Comparisam. The student is required .to.ciill up 
from mrtiiory the likenesses and dilTcrenccs in ctiJractcrs, 
^tifhcs, and places'that are explicitly stated in Hie selection. 
1.25 Recall of Cause and Effect Relationships. Tlio student is 
requested to P^^du^^fJroni memory explicitly stated rca- 
•ohs'for certain happcninKs or actions in the scleciion. 
, ^ t.t6 Recall of Character 7V.»a.'Thc snident is asked to call 
• up from memory explicit stafcmcnts about Characters 

>^^^'^hich illustrate the type of persons they are. 
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C ^ Jlir^fii^fstfrioif. Reorganization requires the student ito* atmlyz^e^ 
^ : lyi^hesizc^^U/or organize^ idens or infonnation explicitly stated in 
the selection. To produce tho^iicsired tlunigtit product, the reader 
^ may virilize .the statements of jthc^uthor .verbatim or he may pani\ 
phrase or translate the autliskrsQtementi. Reorganization taskv 
tre: ^ 

1.1 Classify htg. In. this instance the student is required to place 

people, things,^ places, ami/or events into categories/ 
lA *Out\inlnf^' The student is requested to organize the selection 
into outline form using direct statements or para{51irased state* 
jfnents from tlie selection. ^ 
— ^-'^^^t^flSumnurizinf^ Xlxc student is asked to condense the selection 
using direct or paraphrased statements'" from the selection! ^ 

.14 Syrtthesizing. In this instance, the student il^requested t<^ con* 
sotidate explicit ideas or information from .more than one 
s<kirce« " 
. ijor Inferential Comprehension. Inferential comprehension is demon-« 
itrati^ by tlie student urhen he uses the ideas'" and information ex- 
"V'"p]icitly stated in the selection, tiis intuition, and his pe^onal ex«>' 
s' perience as a basis for conjectures and hypotheses. Inferences* drawn 
by the $tu3ent,may be eithef convgrgent^or divergent in.nature and 
the student may or may not be asked to verbalir^e the rationale un- 
deriying his inferences. In general, then, inferential Comprehension is 
stimulated by purposes for reading and t^ach^s^rs* questions which 
demand thinking and imagination that .go beyond the printed page. 
J.I Inferring Supporting Details, In this instance, the student is 
asked to conjecture about additional /acts the Author might 
^e included in thi-selection \vhich would have made it more 
informative, interesting, or appealing* 
-}.! Inferring, Main Ideas* Tlic'^student i? required to provide the 
main idea, general significance, riieme, or nidlral which is not 
explicitly stated in the selection* * . . 

}.) Inferring Sequence. The student, in tfiis case, may be requested 
to con)eeture as to wha^ action or, incident might have taken 
place betM*een two explicitly stated actions or incidents, or he 
may be asked to hvpotht^e about what would , happen next if 
the selection had hot endc^ as it did^but had been extended. 
54 Inferring Cqmparisoru, Thp-'^RRient is -required to infer llike- 
nesses'and diflenrnces in charactos, dmcs,^ or places. Such in- 
ferential comparisons revolve aptnind! ideas such as: "here and 
there,** *'tHcn and now,*i *'hHnd he," "he apdrshe," and •'she 
and she."- ^ / . * . ' . ' 

j*5 tnfeirinjr Cause' and Effect Ueiationships. The student is re* 
quired^to hypothesize about the motivaubns of characters and 
their jfiteractions with time and place. He niay ^Iso be inquired 
to conjecture \s ^o what caused^the autlior to include certam 
iileas, words, 4ch?ifactemations; and^ction^^in^hiaTWriti^g:: 
1^ Inferring Character Traits. In this case^^the student ^ askc^^o 
hypothesize about the nature of characters on the^ basis of 
explicit clues presented in the selection. ^ , j ' 

1-7 Predicting Outcomes^ Yhc student Jis teques^ to read an in- 
itial portion of the selections andjiS^ the basil of this reading 
l)e is required to coniecture^abouf the outcome of the sclectioij^ 
J.I Interpreting Figurative l^anguage* y\\c student, in this instance, 
is asked to infer 'literal )Hieanings from the author's figuratiVc 
use of language. , . v . ^ ^ 

4^\fxaluation. Purposes for reading and cea«{ier*$ questions^ in this 
wmance, require responses by the student which indicate' that 1^ 
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iKS^madle/an eYaIuativeHud[i(rnct\t b/'cotppartng Jdcat (Presented in 
the sclcctfbn with cxfcrnai critcrLa provijicd b)? the teacher, other 
tuthoriu'cs, or other written spurces, or wjth 'internal criteria pro- 
yn4^i by ch^. reader's experienced, knowledge, orValuesl In esscn^e^ 
evaluation ddals with judgment and focus^rs on qualities of aqcucacy^ 
icceptability^ jdeiifahility, worth, or probability of occurrence. 
Evaluative thinking may he demonstrated by asking Ihc studeoc to 
ina}ce the following judgnxcnts. , ' ^ 

4*1 Judjpncnt;^ of Reality or Fantasy*. Coufd this really happen? 
\ Such a .qu^joi;! calls for a judgment by t}ic reader' based on his^. 
' experience,^ * ^ • J / 

4.1 Judgments of Factor Opinion. Docs the authdr provide jidcquatc' 
luppoij for his conclusions. Is the authojf*attcmpting to sway 
' your thinking? Questions of this type Jcquirc the student to 
analyze and evaluate the writing on the basis of the knowli- 
edge he* has on the subject as well as to analyze and evaluate 
the intent of the author, 
4.J Judgments of ^dcqujc.y and Vididity. 1$ the information pre- 
'scnted here in keeping witK^what you have read on the subject 
in other sources? Oucspiotis ^of this nature call' for the reader 
to compa^re writt-cn sources of information, with an eye to>lard 
agreement and disagreement oc^ completeness and incomplete* 



ncss. 



44 Judgments of Appropriateness. What pan^ of the story bejr 
describes* the main character? Such a qucsfion requires the 
reader to make a judgment about 'the relative adequacy of^ 
^differcnt^arts pf the selection to ahswer the question. 
4.5 Judgments of Worth, DesirabiljA^d Acccptajbiiity, Was the 
' . charactejT right oT: wrpng in 'vJlut he did? Was his behavior 
good or bad? Qucsuons of this nature (fall for judgments bas^d 
on thft rcadcr*s nicx^al code or his value system. 
^ J.O Appreciation Appreciation involves ,all the. prcviotSsly cited cog- 
^* /'nitive dhncn^ions of reading, for it deals with' the psychological and 
* tfesthetic impact of the selection on' the reader.. Appreciation calls 

tot the student to be emotionally and^ aesthetically sensitive to the 
V wotk and to; have gjreaction to the worth of its psychological and 
.artistic elements. Appreciation includes both the knowledge ofcand 
the.emotjonal response, to literary techmques^' iorm$», styles, and , 
^' itnictures. < ft ' ^ 

5,1 Emotional Response^ to the-Content. The student is required to 
^ verbalize his feelings about^the selection in terms of interesr, 
\" excitement, boj^ciloni, fear, hate, amusement,* etc. It is con- 
cerned ,witli the emotional impact of the total work on. the 
. • reader. • * . ' ^ \ * 

' fa tdeniification Vfitb Charaders or Incidentf, Teachen*^ques- 

'-^^ dons of this nature will elicit responses from the reader which 
^ '^^demonstrate ftis. sensitivity to, sympathy for, and empathy with 

" viijharacters^and hapVcninps portrayed.l>y the ^author. 
j,| Repci^ons ib the Author's Use of Langtu^e. In this insranCc the" 
studen^Vcquircd to 'resj^ond to the author's cnftsnwnship in 
terrns of the semaytic dimensions -of the selection, namely, con- • 
notations x^d -denotation^ of words. ♦ 
54 tmas^ery:\nM\[s imtnnce, the ^eadc'r is required to verbalizg his . 
, ' feelings witrS^gard to the author'*^ artistic ability.to paint word 
pictures \yhfch cadsiq the reader to Visualize, smelt tt^te, hear/or 
feel. . . /. -v 
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•Am POK CVAtVAftON OP A RSAOCt AND, llCt:ATtO MATeHIAU^^ 

f« Is ^ realistic expectation that children who have used the book and, 
teacRbig materials as tliey were designed ta be used will dcvclo(> 
power in reading and a desire to read nu)re? 
U Has research prec^cded or accompanied the development of the^reid* 
ing scries to validate its content and methods?. 
Has tfle e^Iuation of ti)is program been based either upon actual 
Cryout with pupils or upon tht judgment of teachers 1ls to^i6i^^i 
bility? : ' ^ 



3 



J- 

6: 

r 



tl 



II* 



Docs the reader present characters with whom the chibl can Jicji- . 

Docs it reflect American life, leading from the present whicfr^he^ 
chiidjmows to the past or remote?' - ^ 

Do^t reflect tlie best in American and i/pxH literature? 
Docs the translation of world literature do justice to the qualit/ oT- 

the original? * ^ "^-^ 

1. Docs it reflect the ideals of the society without being .unrcalisrc?^, ^ ^ 
^ Is it interesting to children of tfie age grou[) for which it is intetWcd^' 
la. I)ocs it inform as^« well as encertain^giving the child a grcatcrjwl/rj' 
knowledge and a greater understanding and appreebtion of H($.^r( 
vironment? ^ . ^ : "T^ 

Do succeeding volumes reflect the expanding world .of the gtsmjr^ 
child? * ' / -^l^T'^ ' 

Is there some direct attempt t6 cotrelate the teaders^ of thc^i^fidi ^ 
^ with the ^pntent and goals of the other subject !arcas of the cur- 
. riculum? * . ^ ? 

I'l; IXks the scriei utilize the basic vocabulary in the language, starting 
with forms which children-hear and usc?^ ' - - 

14. Docs it present thc'common sentence structures^ grarpmaticaJ struc- 
tures, and word milectibns, beginning wit*t simple, comihoiT^nns 
and proceeding to the complex? ' , ^* 

y. Does It use the punchiatioit re(|uired by the contents? 

id» D<KS it present words containing letters easy to write and then pro- 
ceed to more diflicult fornts? I . . 

17. Are new words presented gradually and repeated often' enough to 
assist learning? * . * ^ • ^ 

il. Are words of multiple meanings presented, with only one meaning 
f fvtn at a time? - ...» ^ 

UTien.one of two 'common words might have bepn ^pproprkitc Jtf 
the text, h^ the choi|c'e_cIcarly coiitributed cither^^jp rcpentfoh^^^ ^ 
Kimcthing learned qr;to the dev^elopment of a qewMcaraing? 

n^^Do'^ntenccs, paragriijhs, and- stories^ increase in length and Com- 
plexity throu|^h6ut^^the bonks in the series,, presenting more an<l^/ 
niore challeif^e to established skilfs? 

Il« sonie attentat Uecn nud|^|o'gc?r this increased length and com* 
ftejity to the tanguaKC. interest, and reading ability of the maiority 
of children of the dilTerent levots concerned? 
tVthe^ language in die early booki informal ihd naniral without be- 
ini ^Adcsi^4ble? . ' 
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^ , Parsphraied and quoted frpm McCullbug h. Htf^fsticn^ TtMliooki * 

' m0i f4otk€T Tongue, ^p, ch^ pp. % 
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tj. Uavt-the authors avoidfiftiSnyroducinB easily confused word form* 
. liilhc MOK lesson until cacli Itas been well-established in previous 
lessons? 

Physical Aspect0,^. \ 

14, Is die book suitably durable for the use it 1$ to have? 

15. Is its appearance inviting to the reader of the age for which it is in- 
tended? 6 
Is the paper thick enough not to show print on the reverse side? 

tj. Is the paper off-white and dull in finish, without jrlare? 

18. Is the print black enough to make ^ clear contrast with tfie paper? 

19. Is\he print large enough for the ocular accommodation of children, 
learning to read? 

30. Is the type highly legible, so that leners are not confusecl with one 

another? ^ ^ " 

31* Is the £rint plaee^^clear of the illustrations? 
3x1 Is the pagp artisticftly balanced? 

33. Can the child.hold thPfeook without cpve^ing- part- of the print? 

34. Docs the book open flo^^q that;2^^SSi(p^hild is heading a flat surface? 
tc. Is the tcaAer*s manuarea^to^sc^in rebpon to the child's book? 

Ilhistrations: * . — ^ ' 

36. Is viewing the illustrations an aesthetic experience for the child? 

37. Do the illustrations assist^in the recognition of words? 

38. bo the illustrarions help the child determine the identity of tlic • 
. speaker whose words^-are;:found in the ^ext? ^ 

39^ Do the illustrations supplement the tc:^ \yithout completely stcalingr 
the verbal content (i.e., without niaking the words supcrrtuous)? 

4a Are the illustrations expressive of mocfd^«well as of.' thought and^ 
action? ~rz^ - ^ ' 

4r. ,E^p the illustrations attract the child by use ^'f color? 

41. "bo the illustrations emphasize common elements in the cultur^V 

Tetiching Materials: , . \ > 

43* ,Do the accompanying materials provide for the assessment of readi- 
ness for new learrnings? ' ' . 
44« Do they provide exercises for the dcveIopni<mt of readiness? 

45. Do they teach tiK usc^of thq book (suchjsjhc reading of the tabic 
^ contents)? ^ * ^ : - .^.^ 

46. bo- they put the burden x)f active learning on the child, by \ucn 
^ * means as: (tf) asking for picture iiucrpretniion, (A) asking fci/^jjcn. 
\ cralization and induction, (r) Asking comprehension (iucsri(uis whuh 
^ \ require thouglic rather than rinding the place that, gives" tlic answer 

iircrbatim? ^ ' 

47. Do . the teaching materials establish quick recognition of a word at 

^igift^*s well as the recognition of lettersMn new words? 
Ari t|iere cards alid charts which provide practice In word, phrlse, 
and sei^tcncc recognition ^outside the book itself, so that sheer mem- 
orization o^pages^docinor subvert the Icarninjt program? \ ^ • 
Do the icacluug iiuircrial^ pniviiTc fijr^hc-as^c^meht of .the child's 
^needs and achievement? • " ^'^^\r^ ^ — 

fo. Do tliey provide for silent as well as oral reading? ' , ^'^^^ 
|t Do they provide- for skimming exercise .(**Find the place that tells* 
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ji^)o thcy^ cncoirngp children to think in many wnys nbout the ma- 
terial they read (a) by setting a question before they read^and (b) 
by Kttlfig questions and rctnta) activities after they rend? 

f |. Arc there suggestions for children who arc slow to learn and for 
chiidrert who learn rtipidly? , 

f4. Do writing, speaking, and listening activities support the reading 
program? , ^ . ^ ^ . > 

)f. Are discussions and other activities sujE^gestcd for emphasis upon in* 
cidcntal lcarnings"*it^ the content fields? 

j6. 'Arc the learnings carefully builr, one upon another? . - 

j7. I> the skills-development program cif the first-grade materials as- 
broadly conceived as that for the higher levels (for growth in word 
' form, word ' mcaning^^^ comprehension, interpretation, and study 
skiUs)? |V, . ; ' 

fjl. Arc skills taught rathef^ than merely tested? > 

fV- Is the child given opppmmitfcs for sclf-cvaluation? * 
h tbc teacher guid^'cl in how to observe individual child behavior as 
well as to test for growth? 

jit. Arc the tests broadly conceived^ not simply limited to letter pro- 
nunciation or word-c:^ing? I 

Arc directions to the^upil which he^is to read to himself written in 
words he can'unders^hd, and arc they expressed clearly? 
6}. Arc directions to the |cacher sulHcicndy simple^ clear, detailed, and 
, even, in some cases, illustrated by pictures or diagrams so that the 
novice can /oilow thcni? \ 
Arc additional teaclii^g aids which arc not provided but are sug- 
gested or required in^fonnccn'bn witfv activities in the learning pro- 
gran) easily and cheapo avaifable w'Kercvcr the books are likely to 

be used? ^ m 't ' / 
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COMPONENTS 

GVaili* Icvets Included ' i 

Tcathcf*$ Ruide ^ 
, t>Chi!drcn*s rcaden 
/-sPropammcd tcits^ 

AVorUiools dittos, etc. 1- 1 

' Audtn: records* tapes 

1 w^ViHiial: filmi» tramparendcs* charts ^ 
1 Supplcrnrntao'^ books (litenUiirer~ , 

Ti'aitu'r-ti»ningkitSv«i^« / 
-X^itonni; j>rqcram ^, 

Rvh.i\i(7ra! object ivcs and/or criterion measuresf . 
I Tests iplaccment, diaKnosttc, sununative) 
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' B£AD£R iSONTENT J i 

^ ^Sclections'^^ j 1 
^Fromjiterature 

;^Gfeatcd for readers ^ 

Lifi^t>It*1ind v'atuc$ portrayed ] 
' U hite. Iilack, Hispanic, Indlan^jniixed 

^ Uri»an,sMb(jrl^n, niral^mixecl i 

Cliiid*ccntt*re«], community, nature] fantasy 
IHuvtraUpnr . 

Xoc^flilary control 
M(Mntni:fu!nes</frefittency ^ 
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Word pat tcm$ J} j 
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luilatiil Ifttcr'/sound 
I Wiiril patterns 
Jndhniiial wqrds 

Rl<-ti<li>iK NoiirxK into words (s>'nlhetic) 
Al>\trj(,tiiitf l<-tt<-rtAniii)(]s' from words (an'alyt^; 
Uir<-(.luiii %-mp\»sixvil in introducing irlemenU 
S)ml)olM sound ) . ' ■ C. . 
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Diacritics* color/other 
Contextual : Irxt or picturft 

INITiXl EMPHASES 
^ Comprehension 

Decoding 
" Writiijg J 

*. Communiaition (Itnguage aitt) 
fAC^ 

Bapid. modf^ratc, stow, SeziUe. 
C'ontrollin! by teachet or chdd 

ClllLD\nEHAVIOR ' 

Discwvion ^ 

LiNtcninff activities 

Oral rt'adtnj; in readen 

Silent reading; in' readers • ' 
^ Answering questions 

Sp<)lling 

'L(-an)s phonic relationships' 
\Vtiting 

TUApim R's ROLE 

IiitriKlutts new eli-nientik (%^'onb/Ietlen) 
lU'Uils il;oJy with children ^ 
^Follows Routine of fntUe (for selections) 
' Cnsttftive level of questions in teadier's guide 
-Retail 

Prohlemt solving \ 

Creating ideas - ^ 

Evaluative ^ 

Pplional (teacher dedsion) 

PARENT INVOLVEMENT 

. , . L ^ 
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/ «> Varuhlf* W prc*%ent to a significant degree. 

/*«»A*artal)]i* isempha&tzed« * ■ 

T <p» Teat her\ option. \ 

• Varulile it not emphasized. / 
* WofklxKiU ill Color K<*>s are S4*miprourammcd. 
t A M4t<*nirnt of skills taught is al^i included in this category, 
t Animal characters are used throughout 
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John Carroll and-Jeanne Chall, 19.?5 




REPORT OF THE WORKING GROUP ON GOALS FOR 



BAwSIC^MATHBlATlCAL SKILLS AND LEARNING 



- * ^^1^ * Volunje 1,1 Wor|cing Group Reports 

• Th^ NIE Conference on Basic Mathematical 

Skills arid Learning 
- Euclid, Ohio, 1975 ' • ' 

\ . ' ' ' General Goals ^ ; ' " 

.The purpose of mathematics education is^ threefold: "''(1) tfc prepare the ^ 
child for life; as a consumed, voter , and cfitizen ; (2) to begirt ^the- training 
foT a variety of productive occupations and professions; and (3) to assist . 
the chili in developing a. rich and rewarding- life. ^ 
^ . : • . ' ' 

Broadly, then, sc'hool- mathematics should develop a student* s ability to ^ 
think* In suitable conte^ts^ -experience wit^^„mathematics can enhance a, 
student Is perceptions, help him or her reason constructively, and brin^ 
insight to a wide variety of problems and situations. In many situations 
the contributions of expelriences in learning mathematics to one' s. ability to 
/think are vital to the attainment of a goal pr solution of a problem. 

Second, education in mathematics should encourage the ability to f ee'l * 
secure in situations calling for reasoning or quantitative thinking. The 
student should develop the level of self-confidence necessary tp^ojierate ^ 
effectively in^a spciety that mak,es heavy use of mathematics a^nd mathematical 
ideas. ' ' . ' . ' • ■ * 

Third, jnathematica should improve students* ability Mathematics 

education should include a range of "mathematical tools" useful in^^ practical 

conteicts. The^e toolsfhelp people cope*with realistic problems in'effieient 
ways. ' 



/ I 



Basic Goals 



Appropriate Computational Skills 

the automation of arithmetic during the pas't half' century has strongly* 
affecjted educational needs, Hand-held calculators have had the most recent 
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(and: potentially drasticy^e^fects*, The wjiole Issue of ti\e' e.ffect of the 
^ calcti^lator on the teAching^ of ^arithmetic a ye^y complex- one which cleserves 
"considerable' invest igatidn and consideratiori. As a rule, decisions on arith- 
metic topics should consid^er both general usefulness to^adalts in the coming 
decades and the investment of. tirft that a majorityvpf students ne^ for ^ 
mastery* 

With the increasing availability of caXqulatorSj^^ilts will have Uss 
need^for longhand arithmetic ^in the future. "The time that we\currently ;^ 
^.^^i^^^ ';^^^^^"^ ,^1^^^-^^® lo^g division, plrobJ^ems and; complicated lowest common 
^'tflfnominatibn fi^^ction pro1)lems, ~3 of ten with little' success could, be better 
-i$pentjqn more^ i^nteresting, rewarding, and motivating topics, ^ - . 

However/ students should not become completely dependent on calculators, 
^hlle^ avoiding endless and mindless djrill^in compu'tation, we should emphasize* 
the mathematical. principle;s- and concepts underlying the computation algorithms. 
tor example, the two-by-one digit multiplication algorithm depends on dis- > 
tributivity. -Learning the processes of computatfon "combined with t^tp skills 
oOf estimation ai\d approximation is useful, in terms of readiness for future 
learning. * \. , ^ . 

^e mwst find thfe- '^right" combination o^l understandings and skills to ^ ^ 



fnab*t5 a student to dev)felbp^an algorithm when necessary and to use the me- 
^chanic^al ^and electronic devices when it is rfficient to ^do^so. Students 
^Ust'khofw the basic ^single-digtt liumber fact^, including th6 multiplication | 

table, and should be fluent at some relatively simple types of computation. 

Exactly how much, ^ between this "bare bones" minimum and the amount of computa- 
_tion that is currently being taugiit, is a' question that needs further study 

„and far more discussion among a broader base of people. • %^ 

, - ^ - A - ' • * ' ' ^' ' ' ' I ' * ' f 

Links Between. Mathematical Ideas :and Physical Si tuations I 

\ Stu^^nts^ shouli.,t)e able tp :^elat^ the Abstract; properties of. mathemati<# 
'^to physical situations. This typically involves expressing a. real situatio.t? 
^"in mathematical terms, manipulating the mathematics with an eye ^ic^ gaining 
r some conclusions about and insight into thfe^real situatioa, and iiien trans- 
^ -lating the result back into realistic dermal ' When "coupled closely with thef 
* teaching of mathematical skills fnd ideas, these relationships can help | 
enhance \notivation,%provide mental frameworks on which- to **hang more abstract 
ideas, and^bffer ways--for students to stay in practice*i (The ba^iic goals 
/t which follow are closely related to this one.) | 

* " Estimation and Approximntion ^ ' 

Thesfe skills are basic to facility and comfort with ^quantitative ideas^* 
Students should know some simple techniques for estimating quantity, lengthy 
distance, weight, and so ©n. .Also, students should be able .to carry out o 
approximate, ,rafpi^ calculations by first bounding off, numbers. Necessary 
here are a sense ^of the likely error in various, procedures, and. of whether |i 
particular result is precise enough for the- purpose at hand. 
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Organization a>nd Interpretation' of Numerical Data, Including UsiiiR Graphs 

{ c , 

Currently, information oCticn takes the Cornr of numbers — sometimes 

• , tjtahy numbers at once. Sludenls'^shouid know not only how- to sot \ip simple 

tables/ charts,, and graphs, but; al^o ^hc^w to read them And draw concliisions. 
W^ll-otganized charts and graph^ are especially helpful in recognizing 
patterns ^nd , trends in, a collection ot^numbers* Moreover , students should 
be . confident ^rioughrWith numerical Mata that a mass numbers per se is 
0 -not , intimidating. . , * > " , 

■ ^ $e ' ' ^'^t' ^ '' ' ' ^ ^ ^ 

Measurement Inc-luding Selection of ilelevant Attributes, Selection of De.gr ee 
oflTr^cision, Selection of Appropriate Instrument, Techniques of Using 

* Measuring Instruments, and Techniques of Conversion Among Unit^ Within a . 
System ^ 

Measurement is c^nti;al to useful mathemati^cs j^^^se measurement ji^ 
the w3y peopli most often express reality in numKersA \^Vle it is possible 
to ^argue whether measurement is more legltimatel/y a tcJpifc of mathematics or . 
of science, no one will dispute its import<ince,/ At a miTtimum, students 
should know how to measure length, distance, weight, volum?, and temperature, 
•and perhaps ared and angles a^ well*, , . " o ^ 

Alertness to Reasonableness of Results ' 

» ^ Dug to arithmetic "errors or other mistakes,^ results of mathematical work * 
are sometimes wrong. Occasionally they are manifestly unsound, 'Stydents 
should learn to inspect all results, checking for reasonableness in terms of 
the original problem. ^ 

**' *> 

, ' Qualitative Understanding of and Drawing Inferences from Functions and Rates 

of ^^Change r ^ . ^ c ' ' ^ , ^ 

^ I '' ^ ^ . ' ^ ^ * . . 

- This refers CO a gert^rai understanding jof how pne quantity can *'depend*' 
on anothe%. along" with a qualitative grasp of rates of change. For example, 
oa^'s financial ^ooridition- c^ b^ projected on the basis- of present condition, 
rsle of expenditjjre, and rate of income, * Graphs and cables can be used'^o^ 
^ * giye students a Reeling for relationslfips kmong quantities, \- ' * ^ o 

Notibns of Probability # . I ^ 

Students s^^ouid^ lenrn enough 'about probability to be able to meanLriKf^jjlly ^ 
interpret weatrh^or forecasts .incl oth^^r predictions i.h.it ar<2. presented- us Lng - * 
noit^ions of ^probabil-ity . Students should be able to ra*tionaiiy cfppiy^ disability 
in;g^P^^oblera--solvi1ig and gambling situations. Fd^exatrfpleV^ they gfhoyl.d ba aware 

tlie'liotion independence of eveij^ts", realizing, for i^stanc^, ^^hiatoif a 
fair coin ts flipped the probability! of heads is 1/2 rogard^lds^s of whafil 
' OccurVed.^on'^ previous'' flipa. w ^ * ' ^ * ^ - * 
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^Comfiutet Uses: Capabilities and Limitations (Gained through Direct Experience) 

. ^It- is Irttfortnnt for all ci^l^jens to understand just what computers do 7— 
nnd dq not do, *> Tho "niyst l^iuo" siirround lnj\ coniputnrH Ih d iHlurlUnj*, for It 
4%nn put p.oopli* wltl» no undorst;nul inr» of computorM «l «i d l.s;ulvanlaj»o . By Trtr, 
J the best way to-bocomc acupialntod with coinpulrrH Ih to work with tliom, oven 
f^^lf ortly. o little. To gain a sense of what computers do best, and of ifow 
miiQh thelu pcrf6rmance is governed by human plannei^s and programcrs, there 
is no substitute* for 'writing, debugging, and running a pimple program, A 
^ iittie experience can go^ a long way . toward dispelling the compOter mystique* 
M / . , . ' ' ' ^ ' . I 

* Problem' Solving 

, ' Probleni solving should be •considered as a special goal interrelated with 
' all o£ the general ^ basic, and further desirable goals presented here. For 
erkampie, for computation to be useful, wc must be able to determine when to 
add, subtract, multiply, or dyvide* Basic goals ,such as estimation and 
approximation, organization and interpretation of data including the use of . 
g^raphs^^ and- alertness -^tp* rec^sonableness of results arc important primarily 
/because of the contrib«t:ions they make to problem solving. Everyone should ' 
tfaveaJLarge collection of 'facts, irtf«)nnation, and' experiences that can be 
^f^Ipful when confronting a rxku situation. Changing scale, or changing, fcrame 
of reference^ can make the prbblem look different, and sometimes easier^ 
Successive approxl5nat ion can help, narrow the problem to a j^orkable solution, 

* there are many other examples of general problem-solving techniques, - 

Fui^ther Desirable Goals 



Recognition that Mathematics is a Construct - *' , ^ ^ ' 

* ' ' . ' " • 

Mathematics is a product of creative and 'inquiring minds. It is a live * ^ , 

yjttid dynamic discipline with new developlnents that are^timulated*both by . 

;^practical and theoretical sources. The basic goals previously listed tend * ^ 

r to stress relations hetween the mathematical realm and thae real woyld. \ I 
"However, students should know^ something about internal consideMtiqns of the 
'\d^^ of mathematics. While mathematicians have great freedom in selecting . , ^ 

;;;,assumpt:iojis upon which mathemati-cs is based, th^^y must develop mathematical ^ ^ 
! Str^ictures &hat are ifiternally' consijstent In ^sonje cases, suqh as -the develop- 
>.jnen<t of npn^EUclidear^epme^ries, . the assumptions selected may appear to be 
:)TinipJ.ausible. However, mathem^t icrans do tii^t tend , to select their i'ssuMtions ' ' ' 
?-capriciou9ly. Their wgrk is directed ttjward contributing to theoretlciT ' ^ ^ ^J* 

'^^mathematical knowledge or practical ^applicaCi-on of mathematics, > 



t - ^^jClity to keason Absbractly . . • ^ ' 

Students, should he pble to , reason in the abstract realm without . recbtirse 
to^the concrete. jStudents should come to ufpiderstand the nature of^an argument 
^r^r proof*, and^'shoald be ,^ble to form an opinion about ' its reasonableness. The 
n^abiftty*. to cbnstrutt such arguments, in purely abstract w^ys, is us^eful in . 
^'dther fields 'as* well as'^in mathematics, \ ' ^ 



9^* - 



,1? 



ERIC 



, ■ ."i f '•appendix 4 (continued) |3 



> v iW'lchmliU: - of ^fhe ^Sttideyit ' s World ' ^ , . \ 

MatHemati^s can be an aid to JLnstght — a way of lookihg at ^ventfe and 
fJhenQiT^na-<hat brings '^Tncreased appreciation, understanding, and creativity. 
/ / i)eyeloping '^sucjl styTea of perception is, or should be', part of wMt it means 
1^^^/ 'to bqcoiye educated. A student world can" be. enriched by gaining knowledge 
' \<rf ;^tl}e '^Qntributlona that mathematics (and mathematicians) have madef^ to our 
cultur^... • ' ' ' 1 ' ^ ' ^<<^ 

' ^ \ ' ^ * , ' ' 

Acquaintance with th5 Natural Notations' of Mathematics ^ 

" dver the ^centuries, people have worked out certain ways of writfn^^own 

mathematical ideas. In the process, /an internattptial written langy^ige has/ 
been xleveXoped fot communicating mathematical iiifeas. Th e " use. TJfexponents 
/-'and the^i^elopment of ih^ndu-tArabic notation^^rlnciuding the use of the niimeral 
-zero, are examples of notations that have facilitated mathematical communica- 
tion and thought, ^ . ^ - 

' Mathematical Modeling ' . ^ ' ^ 

A mathematical model represents, in the abstract realm, certain aspects 
-of s^e real or hypothetical; sit>uat ion. Its power stems from tftfe relative 
ease of manipulating the mathematics instead of th^ real situation. For 
. "^example, a mathematical model \:oul4 be created by making Tnathematical assump- 
cijons^^oiffc^^fTifing The si2:GF~of tl^e whale population in the world «nd factors 



^ aff'ecting' birth and .death rates" of whales. Then the mordel could be used'^^to 
.jirejiict the growth ox;. decline of the whale population. 

The principle of mathematical modeling has been van important' element in 
human pragr^ss over the past few hundred years. It is through models that 
mathematics finds some of its most elega'nt and useful applications to the 
changing needs of mankinds ' , # . ' ^ , ' 



